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Table 2. Polyomaviruses detected among specimens from children undergoing transplants, USA, 2008—2010*

Virus Specimen type Transplant Ci Patient ID Date of collection, time elapsed from transplant
HPyV6 Feces BMT 32.19 3011 2012 Jun 6, 1 mo after
HPyV6 NP Heart 36.13 4005 2010 Nov 25, 7 mo after
HPyV6 Feces Lung 36.95 5001 2010 Aug 17, 1 mo after
HPyV7 NP Liver 34.57 1002 2009 Jun 16, 7 mo after
HPyV7 Urine Liver 36.54 1002 2009 Jul 15, 8 mo after
HPyV9 Urine Liver 36.72 1009 2010 Feb 9, 1 wk after
KIPyV NP BMT 16.28 3001 2009 Jul 7, 3 mo after
KIPyV NP BMT 36.07 3001 2009 May 19, 1 mo after
KIPyV NP BMT 33.37 3008 2009 Nov 12, before
KIPyV NP BMT 31.04 3009 2010 Jul 3, 6 mo after
MCPyV NP BMT 36.29 3011 2010 Apr 15, before
MCPyV Feces BMT 34.56 3011 2010 Jul 2, 2 mo after
TSPyV NP Heart 32.98 4001 2009 May 29, 1 wk after
TSPyV NP Heart 30.74 4001 2009 Jun 18, 1 mo after
TSPyV Feces Heart 33.89 4001 2009 May 29, 1 wk after
WUPYV NP BMT 36.62 3005 2009 Jul 15, before
WUPyV NP BMT 28.81 3007 2009 Nov 6, 2 mo after
JCPyV Plasma BMT 36.12 3011 2010 Aug 24, 3 mo after
BKPyV Urine BMT 15.83 3010 2010 Apr 15, 1 mo after
BKPyV Urine Kidney 36.67 2022 2010 Jul 1, 10 mo after
BKPyV Urine BMT 30.80 3011 2010 Aug 24, 3 mo after
BKPyV Urine Heart 25.84 4001 2009 Aug 14, 2 mo after
BKPyV Urine Heart 35.89 4003 2009 Dec 23, 2 mo after
BKPyV Urine Heart 24.37 4001 2009 Sep 23, 4 mo after
BKPyV Urine Liver 28.56 1010 2009 Nov 23, 1 wk after
BKPyV Urine Lung 33.13 5002 2011 May 3, 1y after
BKPyV Urine Lung 25.25 5002 2011 Feb 8, 10 mo after
BKPyV Urine Kidney 9.97 2002 2010 Mar 4, 6 mo after
BKPyV Urine BMT 30.10 3009 2010 Mar 5, 2 mo after
BKPyV Urine Liver 22.89 1001 2009 Jan 7, 3 mo after
BKPyV Urine Kidney 34.41 2002 2010 May 13, 8 mo after
BKPyV NP Kidney 35.93 2002 2010 Mar 4, 6 mo after
BKPyV Feces Kidney 33.15 2002 2010 Mar 4, 6 mo after
BKPyV Feces Liver 33.33 1001 2008 Dec 18, 2 mo after
BKPyV Feces Liver 34.84 1001 2009 Jan 7, 3 mo after

*Cy, cycle threshold; ID, identification; HPyV, human polyomavirus; BMT, bone marrow transplant; NP, nasopharyngeal; KIPyV, Kl polyomavirus;
MCPyV, Merkel cell polyomavirus; TSPyV, trichodysplasia spinulosa polyomavirus; WUPyV, WU polyomavirus; JCPyV, JC polyomavirus; BKPyV, BK

polyomavirus

Although serologic studies have demonstrated that
=70% of adults in Europe have been infected by TSPyV
(13), its mode of transmission is unknown. The detection
of TSPyV in nasopharyngeal swab and fecal samples raises
the possibility that it may be transmitted by a respiratory
or fecal-oral route. Furthermore, in the current study, 2
sequential nasopharyngeal swab samples taken 20 days

Figure. Samples tested for TSV (trichodysplasia spinulosa
polyomavirus) during May—June 2009 from patient 4001, a 13-year-
old heart transplant recipient at St. Louis Children’s Hospital,
St. Louis, Missouri, USA. Samples tested at each time point are
indicated by white squares. Black squares represent positive
samples. NP, nasopharyngeal.
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apart were positive for TSPyV, suggesting it may persist
for extended periods in the respiratory tract, at least in
immunosuppressed persons.

Conclusions

Our goals were to establish a longitudinal repository
of different specimen types from transplant recipients
and to define the prevalence of polyomaviruses in these
patients. We detected all 9 polyomaviruses in at least 1
specimen. Although the prevalence of each virus was
generally low, TSPyV, HPyV6, HPyV7, and MCPyV were
detected in specimen types not previously reported. These
observations expand understanding of the recently identified
polyomaviruses and the tissue and organ systems they may
infect and suggest possible modes of transmission. Further
studies to define their possible roles in human diseases are
needed.
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Preventing
Maritime Transfer
of Toxigenic
Vibrio cholerae

Nicole J. Cohen, Douglas D. Slaten, Nina Marano,
Jordan W. Tappero, Michael Wellman,
Ryan J. Albert, Vincent R. Hill, David Espey,
Thomas Handzel, Ariel Henry,
and Robert V. Tauxe

Organisms, including Vibrio cholerae, can be trans-
ferred between harbors in the ballast water of ships. Zones
in the Caribbean region where distance from shore and wa-
ter depth meet International Maritime Organization guide-
lines for ballast water exchange are extremely limited. Use
of ballast water treatment systems could mitigate the risk for
organism transfer.

Cholera is an acute diarrheal illness caused by toxi-
genic strains of the bacterium Vibrio cholerae serogroups
O1 and O139. V. choleraeg, like other vibrios, is found com-
monly in marine and estuarine environments, living freely
or on surfaces, such as plants and animal shells, and in
intestinal contents of marine animals (1). V. cholerae in-
fection is typically acquired by ingestion of contaminated
water or food (2).

Ballast water is collected in ships to regulate their sta-
bility; the discharge of ballast water can transfer toxigenic
V. cholerae Ol from one harbor to another. (3). During
1992, shellfish in Mobile Bay, Alabama, on the US coast of
the Gulf of Mexico, were contaminated with an epidemic
strain of toxigenic V. cholerae O1 from Latin America, al-
though no human illnesses were reported (4). V. cholerae
transfer by cargo ship was documented when the same
strain was isolated from ballast and other nonpotable water
samples collected from 5 cargo ships from ports in Latin
America that arrived in the US Gulf of Mexico (5).

To reduce the risk for transfer of invasive species and
pathogens between harbors by introduction of contaminat-
ed ballast water, the International Maritime Organization
(IMO) adopted the International Convention for the Control
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Albert); and Haitian Ministry of Public Health and Population, Port-
au-Prince, Haiti (A. Henry)
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and Management of Ships’ Ballast Water and Sediments
(BWM Convention) on February 13, 2004 (6). Regulation
D-2 of the convention establishes numeric ballast water dis-
charge standards, to be phased in with a start date of January
1, 2012, that limit the concentration of viable organisms and
human pathogens (including toxigenic V. cholerae, Esch-
erichia coli, and intestinal enterococci). The limit for toxi-
genic V. cholerae is <1 CFU/100 mL or <1 CFU/g (wet
weight) zooplankton samples. In the interim, the BWM
Convention requires that, whenever possible, ships conduct
ballast water exchange >200 nautical miles from the nearest
land and in water >200 m deep. If these requirements can-
not be met, the exchange should be performed as far from
the nearest land as possible, but at a minimum >50 nautical
miles from the nearest land and in water >200 m deep. When
these requirements cannot be met, areas may be designated
where ships can conduct ballast water exchange. Ballast wa-
ter exchange is based on the principles that 1) organisms
from coastal areas will not survive in the open ocean and 2)
fewer organisms (including fewer human pathogens) will be
taken up in the open ocean, and these will be less likely to
adapt to coastal waters.

A cholera epidemic emerged in Haiti in October 2010;
lack of safe water and sanitation infrastructure and the dev-
astation caused by the January 2010 earthquake contributed
to its spread (7). Concerns were raised that cholera could be
transferred from Haiti to other countries through contami-
nation of coastal waters by ship ballast water. Ship traffic to
Haiti (233 vessel calls in Port-au-Prince in 2008) consists
predominantly of cargo vessels with destinations in the
United States, other Caribbean islands, and Latin Ameri-
ca (8). During an assessment of cholera contamination of
fresh and marine water sources in Haiti during the epidemic
conducted by the US Centers for Disease Control and Pre-
vention (CDC), US Food and Drug Administration, and
the Haitian Ministry of Health and Population, water and
seafood collected from harbors at Port-au-Prince and St.
Marc were tested for viable V. cholerae and for the cholera
toxin gene (CtxA) (9). Toxigenic V. cholerae O1 serotype
Ogawa indistinguishable from the outbreak strain was iso-
lated from seafood samples from Port-au-Prince. Although
V. cholerae was not isolated from marine water samples,
the CtxA gene was detected in broth cultures of seawater
samples from both harbors, suggesting that harbor waters
were contaminated with toxigenic V. cholerae.

The Study

To further evaluate the risk for cholera transfer through
ballast water under existing management approaches, we
applied the IMO ballast water exchange depth and distance
criteria to the Caribbean region. Buffers of 50 and 200
nautical miles were generated on the basis of the Global
Self-Consistent, Hierarchical, High-Resolution Shoreline
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Figure. Zones in the Caribbean region where distance from
shore and water depth meet International Maritime Organization
guidelines for ballast exchange. To exchange ballast >200 nautical
miles from shore in water 200 m deep, ships must travel 280
nautical miles northeast of Haiti (A) or to the Gulf of Mexico (B). To
exchange ballast at the minimum 50 nautical miles from shore in
water >200 m deep, ships must travel >90 nautical miles northeast
(C) or 50 nautical miles south (D) of Haiti or conduct the exchange
in an area <45 nautical miles wide approximately equidistant from
Haiti, Cuba, and Jamaica (E). Light gray shading indicates distance
from land is <50 nautical miles and/or seawater depth is <200 m.
Medium gray shading indicates distance from land is >50 nautical
miles but <200 nautical miles, and seawater depth is >200 m. Dark
gray shading indicates distance from land is >200 nautical miles
and seawater depth is >200 m.

Database (version 2.1; www.ngdc.noaa.gov/mgg/shore-
lines/gshhs.html) and overlaid on bathymetric data from
the ETOPO1 Global Relief Model (www.ngdc.noaa.gov/
mgg/global/global.html) (10,11). We acquired these datas-
ets through the National Oceanic and Atmospheric Admin-
istration’s National Geophysical Data Center (www.ngdc.
noaa.gov).

Mapping indicates that waters around Haiti where
the IMO guidelines can be followed are extremely limited
(Figure). To exchange ballast >200 nautical miles from
shore in water 200 m deep, ships must travel 280 nauti-
cal miles northeast of Haiti (Figure, A) or to the Gulf of
Mexico (Figure, B). To exchange ballast at the minimum
50 nautical miles from shore in water >200 m deep, ships
must travel >90 nautical miles northeast (Figure, C) or 50
nautical miles south (Figure, D) of Haiti or conduct the ex-
change in an area <45 nautical miles wide approximately
equidistant from Haiti, Cuba, and Jamaica (Figure, E).

After discussions with staff at CDC and the Pan
American Health Organization, the Director General of
the Haitian Ministry of Health and Population issued 2
memoranda addressing ballast water management. The
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first, issued November 10, 2011, asked ship captains not to
exchange ballast water in Haitian harbors. The second, is-
sued November 15, 2011, reminded ship captains to adhere
to IMO guidelines for ballast water exchange. However,
ships operating in the Caribbean Sea face practical diffi-
culties in conducting ballast water exchange at the recom-
mended distances without making large deviations from
usual routes. The BWM Convention recommends that des-
ignated ballast water exchange areas should be on or close
to existing maritime routes and does not require that ships
deviate course or delay voyages to comply with ballast wa-
ter exchange guidelines (6). Ballast water exchange at sea
also presents operational and safety challenges to ships and
might not be completely effective in preventing spread of
aquatic organisms (12).

As an alternative management measure, ballast water
treatment systems are being developed to meet the BWM
Convention’s numeric discharge standards, and several
systems are available (13). These systems combine filtra-
tion with nonchemical (e.g., UV light, shear, heat) and
chemical biocides to remove or kill organisms (14). Ballast
water treatment systems are designed to achieve the BWM
Convention efficacy levels, and their future use in the Ca-
ribbean region would likely be a more effective manage-
ment approach than ballast water exchange.

The Haiti cholera outbreak spread to the neighboring
Dominican Republic, and cholera cases associated with
travel to Haiti were recognized in the United States (7), but
there is no evidence that V. cholerae was transferred by
ship ballast water in these instances. The Wider Caribbean
Region comprises 28 island and continental countries with
coasts on the Caribbean Sea, the Gulf of Mexico, and adja-
cent waters of the Atlantic Ocean. This area is at elevated
risk for transfer of contaminated ballast water because of
the high volume of cargo trade in the region and has been
prioritized by the Global Ballast Water Management Pro-
gram (http://globallast.imo.org/index.asp), a program ad-
ministered by IMO, the Global Environment Facility, and
the United Nations Development Program to assist devel-
oping countries implement ballast water management mea-
sures (15).

Conclusions

A comprehensive regional strategic plan has been de-
veloped to promote ratification of the BWM Convention
and to facilitate its implementation within the Wider Carib-
bean Region through regional cooperation, training, com-
munication, compliance monitoring and enforcement, and
promotion of national-level legislation, task forces, action
plans, and sustainable resources to support activities (15).
Implementation of this plan will help protect public health
by reducing the likelihood that V. cholerae and other patho-
gens will be transferred by ballast water.
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ANOTHER DIMENSION

A Natural History of Infective Endocarditis,

Preceded by Decompensated Chronic Liver Disease

and Severe Community-acquired Pneumonia
Indictment in Four Parts and with Right of Reply

Nancy L. Merridew

ONE. Trespass

His stalwart skin, sallow armor,
harbored memories and marks
of a difficult life.
His grave affliction, already perilous,
he endured alone—
ostracized by family and society.
His swollen belly, crazed by Medusa,
pouted taut as artificial breaths
stretched rankled lungs.
His seasoned vessels, illicit euphoria’s labyrinth,
adorned with plastic portals
infused antidote.
His cloying blood, claret lately poisoned,
delivered assassin to lair—
Duke in silent carriage alighted at the chamber.

TWO. Malice Aforethought

His haughty foe, ignoble despite the Criteria,
stole a vantage of supreme command
at the Greatest Vessel door.

His insistent heartbeat, two sounds once discreet,
in rhythmic phrases murmured
remarks of furtive progress.

His ardent doctor, genius clinician,
lifted stethoscope to precordium—
message received.

His pliant pulses, company accommodated—
Watson struck and shuddered,
Corrigan thumped and ebbed.

His teeming veins, mercurial blood extracted,
yielded Duke’s identity
for precise retaliation.

His shriveled Liver, nominally ironic,
sacrificed to intoxicated sanctuary—
Child-Pugh C proscribed surgical reprieve.

His adept assailant, though exposed for battle,
abetted by fickle liver
retained advantage for the coup.

Author affiliation: The Alfred Hospital, Carlton, Victoria, Australia

DOI: http://dx.doi.org/10.3201/eid1810.AD1810

THREE. Progressive Assault

His heart, excavated by festering mercenaries,
inexorably leached
their venomous arsenal.

His body, conscripted slave to advancing legion,
appointed satellite outposts—
Streptococcal Empire rising.

His scent, previously acrid,
drifted metallic—
life corroding.

His brain, shadowed by grim delirium;
encephalopathic, embolic, prophetic—
entombed within cranial vault.

His eyelids, fluttering shrouds,
veiled infinite irises, icteric globes and
retinas maligned by immunity.

His urine, once flaxen,
oozed vermillion—
tributary of beckoning Rubicon.

His skin, chameleon canvas—
flushed lesions and jaundice
defaced faded tattoos.

His fingers, pulps mottled carmine,
uniquely etched tips
reached to probe oblivion.

His nail-beds, fleshy Rosetta,
signaled the secret
in flecked hieroglyphs.

His palms, unaccustomed to prayer,
denied redemption—
pocked, they too bore stigmata.

FOUR. Homicidal Ascendancy

His surgical saviors, glinting mirage,
could offer no cure
except hastened demise.
His thwarted physicians, ashen surrender—
our elixirs no match
for the adversary.
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A Natural History of Infective Endocarditis

His recalcitrant Duke, relentless, His only visitor, a community case worker,
accomplished unsavory absent that day.
feats of cardiac passage. Alone when he succumbed to the darkness.

His core engine, chambers thus connected,

ramped to fuel abscessed conduit— Audi Alteram Partem

blood roared relentlessly. Virulent villain—do you admire your conquest?

His slumped neck, kinetically possessed—

terminally mutilated muscle’s Dr. Merridew is a trainee in internal medicine at The Alfred

futile beats rocketed and ricocheted. Hospital, Melbourne, Australia. Her research interests include
His uncanny figure, cadaveric, infectious diseases, public health, and medical education.

inevitably bloated;

Starling forces prevailed. Address for correspondence: Nancy L. Merridew, The Alfred Hospital,
His sodden lungs, emancipated from machines, PO Box 1292, Carlton, Victoria 3053, Australia; email: nancy.merridew@

hissed and spluttered gmail.com

beneath swelling king tide.

His dying breaths, labored then whispered,

dim light obscured final chest fall—
curtains drawn, despite the summer sun.
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Trypanososma
brucei rhodesiense
Sleeping Sickness,

Uganda

To the Editor: The past 2 decades
have heralded notable success in efforts
to control sleeping sickness (human
African trypanosomiasis [HATT)
Africa. HAT is a neglected tropical
disease with major public health and
economic effects in sub-Saharan Africa,
and its effects on livestock productivity
and development are considered major
constraints to alleviating poverty in this
region (/,2). Because of concerted and
coordinated continental control efforts,
its incidence has steadily decreased.

Despite these successes, concern
has increased recently regarding
potential convergence of the 2
causes of HAT (Trypanosoma brucei
gambiense and T. brucei rhodesiense).
These organisms differ in transmission
and how infections are diagnosed and
treated, and control, and have never
coincided in the same area. Uganda
is the only country with endemic
distributions of these 2 trypanosome
species, and convergence there
represents a major public health
concern, given the potential for
overlapping infections to compromise
treatment and control programs and
spread into neighboring countries (3,4).

Risk for convergence led to an
international emergency intervention.

In 2006, an international public—
private  partnership, Stamp Out
Sleeping  Sickness (SOS), was

established to control spread of
this disease in central Uganda (5).
However, despite the continental
effect of convergence of the 2 causes
of HAT, little is known about trends in
incidence and epidemiology of HAT
in central Uganda. We report results of
data analysis for HAT caused by 7. b.
rhodesiense during 2000-2009.

This study was approved by
the ethics review board for human
subjects at McGill  University
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(Montreal. Quebec, Canada). We
obtained data on case-patients given
a diagnosis of 7. b. rhodesiense HAT
at a HAT treatment unit in Uganda.
These diagnoses were reported to the
National Sleeping Sickness Control
Program of the Ministry of Health
(4,6). Data were assigned locations
by parish, and analyses focused
on spatiotemporal trends in case
occurrence. The final cleaned dataset
contained 2,501 reported cases of
presumed 7. b. rhodesiense HAT.

In the past 10 years in Uganda,
140 cases of fatal 7. b. rhodesiense
HAT have been reported. However,
given estimates of underreporting and
cessation of active surveillance, actual
deaths are likely > 1,700 (170 deaths/
year) (6). Notably, mortality rates
have increased from an average of 5%
in the early 2000s to ~10% in later
years, and rates have been higher in
recently affected districts. This pattern
is predominantly driven by higher
mortality rates in newly affected
SOS districts in central Uganda,
in which diagnostic and treatment
delays are higher, and from which an
increasing proportion of HAT cases
are originating.

Patients in SOS intervention
districts were more likely to report
cases in late stages of the disease
(p<0.01, by y*test). The mortality rate
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was >3-fold higher for persons with
late-stage cases (8.1%) than for those
with early-stage cases (2.4%) (p<0.01,
by ¥ test). Given that central Uganda
is the critical zone for convergence
and intervention, such evidence of
presumed diagnosis and treatment
delay is cause for concern.

The SOS phase 1 intervention
period (2006-2008) coincided with
a period of reduced reported pre-
valence of HAT (Figure). The monthly
average was 27 cases/month before
the intervention and 10 cases/month
after the intervention (p<0.01, by
Mann-Whitney test). However, a
substantive component of reduction
in incidence occurred in districts not
included in the SOS intervention
program. This pattern may reflect
reporting bias caused by a transition
in Uganda in 2005 to a period of
passive surveillance and underfunding
for national reporting. Therefore,
it remains unclear to what extent
increased international attention and
SOS intervention have contributed
to HAT prevention and control. The
absence of a clear increase in incidence
after reinstatement of national data
acquisition in 2008 provides an early
indication that interventions may be
contributing to the decrease in, or at
least to stabilization of, geographic
spread in central Uganda.

Br= ISCTRE Confarenc

S5 Isberveation 414 inlirwemtion
Phas 1 2

2005 2008

Figure. Human African trypanosomiasis cases and deaths by month, Uganda, 2000—2009.
Bars indicate cases in districts in the Stamp Out Sleeping Sickness (SOS) intervention
region and outside the SOS region. Solid line indicates overall 24-month moving average
of deaths, dashed line indicates 24-month moving average of deaths in SOS intervention
districts, and dotted line indicates 24-month moving average of deaths in non-SOS districts.
ISCTRC, International Scientific Council for Trypanosomiasis Research and Control; JM M
J S N, Jan, Mar, May, Jul, Sep, Nov.

Emerging Infectious Diseases ¢ www.cdc.gov/eid « Vol. 18, No. 10, October 2012



HAT data indicate seasonality
of this disease; incidence is higher
during January, February, and March
(p = 0.04, by Mann-Whitney test).
Seasonality of HAT incidence has
been noted elsewhere and linked
to seasonal influences on tsetse
habitat suitability. We propose that
seasonality of cattle trading may also
play a role because cattle purchases
increase before the Christmas season,
which promote pathogen spread and
increased transmission. This finding is
consistent with research highlighting
the role of livestock markets in the
spread of 7. b. rhodesiense in central
Uganda and would further support
a body of literature suggesting, as
espoused by the SOS initiative,
that control of animal reservoirs of
the disease is a critical component
of intervention measures (2,7-9).
Implementation and enforcement of
regulations for treatment of cattle
before sale at markets would also
contribute to limiting spread (9,/0);

Interventions in districts in
central Uganda in which convergence
is predicted have been slow and
incomplete. If convergence has
occurred, this finding indicates
that a specific region in Africa has
had concurrent infection with both
causes of HAT, with implications
for prevention, treatment, and
control. Since 2000, Uganda has had
continued northward spread of 7. b.
rhodesiense infections, reducing the
distance with TbG to <100 km, which
we believe is a conservative estimate.
Reinstatement of active surveillance
of HAT and support for central data
collection in Uganda are long overdo
and warranted immediately.
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LETTERS

Rickettsia felis in
Aedes albopictus
Mosquitoes,
Libreville, Gabon

To the Editor: Rickettsia felis, an
emerging pathogen first identified in
the cat flea (/), has been detected in
other fleas, ticks, mites, and booklice
(2). R. felis can be cultured in mosquito
cell lines derived from Anopheles
gambiae and Aedes albopictus
(Asian tiger) mosquitoes (2), so
its compatibility with mosquitoes
in nature can be suspected. In sub-
Saharan Africa, R. felis bacteremia in
humans is common, especially during
the rainy season, when mosquitoes
proliferate. We tested anthropophilic
mosquitoes for the presence of R. felis
DNA (3-5).

During December 2008—January
2010, we randomly selected female Ae.
albopictus and Ae. aegypti mosquitoes
(96 each) from specimens obtained by
human-landing collections from 4 sites
in Libreville, Gabon (6). Specimens
were collected during the rainy season
(mid-January—end of May and end of
September—mid-December); no parity
data were available.

We extracted 192 DNA samples
from homogenate (abdomen, wings,
legs) of each nonengorged, host-
seeking, adult mosquito by using
the BioRobot 8000 (QIAGEN
S.A.S., Courtaboeuf, France) and
QIAamp Media MDx Kit (QIAGEN)
according to the manufacturer’s
instructions. Samples were screened
by quantitative real-time PCR
(qPCR) targeting the biotin synthase
(bioB) gene (4). Positive results were
confirmed by qPCR-based molecular
detection targeting the orfB gene,
which codes for a transposition
helper protein. This qPCR used a
set of primers not previously used
in our laboratory (R fel.OrfB F:
5'-CCCTTTTCGTAACGCTTTGCT-
3’and R_fel.OrfB_R:5-GGGCTAAA
CCAGGGAAACCT-3’) and the probe
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R fel.OrfB_P: 6-FAM-TGTTCCGGT
TTTAACGGCAGATACCCA-
TAMRA. Specificity of the qPCR was
tested in silico and on the 31 Rickettsia
spp. from our laboratory. The final
qPCR reaction mixture contained
extracted DNA (5 pL) and mix (15
pL) that contained master mix (10
pL) from the QuantiTect Probe PCR
Kit (QIAGEN, Hilden, Germany),
each primer (0.5 pL, 20 pmol), probe
(0.5 uL, 62.5 nmol), and RNase-free
water (3.5 pL). Amplification and
sequence detection were performed
in a CFX96 Touch thermocycler (Bio-
Rad, Marnes-la-Coquette, France) as
follows:15 min at 95°C followed by
40 cycles of 1 s at 95°C, 40 s at 60°C,
and 40 s at 45°C.

Test results for all Ade. aegypti
homogenates were negative for R.
felis DNA. Of the 96 Ae. albopictus
specimens, 3 (3.1%) had positive test
results for the R. felis species—specific
real-time qPCR and the confirmatory
qPCR, with mean cycle thresholds +
SDs of 37.34 £ 1.7 (bioB gene; mean
copies/mosquito 5 x 10? [minimum
1.2 x 10% maximum 1.4 x 10°]) and
33.64 + 1.4 (or/B gene; mean copies/
mosquito 5 x 10? [minimum 1.5 x
102, maximum 1 x 10°). One of the 3
samples was collected in January and
2 in March. The samples came from 3
different districts of Libreville (Akebe
Poteau, Alibandeng, Camp des Boys)
and were tested by nested PCR
targeting the citrate synthase (g/tA)
gene (7). Rickettsia montanensis
DNA was used as a positive control.
Sequencing was  performed as
described (7), and ChromasPro
version 1.34 (Technelysium Pty Ltd.,
Tewantin, Queensland, Australia)
was used to analyze sequence data.
Sequences of the bioB (120/120)
and gltA (1,230/1,230) amplicons
at the nucleotide level were 100%
homologous to  sequences for
R. felism URRWXCal2 (GenBank
accession no. CP000053). The gltA
fragment sequence was deposited in
GenBank (accession no. JQ674484).
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Mosquitoes were considered positive
for R. felis when the qPCR result was
<35 cycle thresholds for 1 target gene
and the additional DNA sequence was
successfully amplified. No sample
in this study was positive for only 1
target gene or had a qPCR threshold
>35 cycle thresholds for both genes.

Contamination is a critical
problem  for the  PCR-based
identification of microbes. However,
the validity of the data we report is
based on strict laboratory procedures
and controls that are commonly used
in the World Health Organization
Reference Center for Rickettsial
Diseases, including rigorous positive
and negative controls to validate the
test. Each positive qPCR result was
confirmed by another R. felis—specific
qPCR (or/B) not previously used in
our laboratory (to avoid contamination
with other amplicons).

Ae. albopictus mosquitos are
native to Southeast Asia, colonizing
rural and peri-urban sites. In Gabon,
Ae. albopictus was the vector for
outbreaks of chikungunya and
dengue virus infections (6). Our study
indicates that mosquitoes can carry
R. felis, and the prevalence and load
(1.8%-70% and 1.3 x 10°-1.6 x 107,
respectively) detected in mosquitoes
in this study are consistent with the
low-end range of those detected in cat
fleas, the confirmed biological vector
and reservoir (8,9).

We investigated the presence of
Rickettsia spp. in mosquitoes neglected
as possible vectors of rickettsial
diseases (2). Other Aedes spp. and
other genera of mosquitoes should
be tested. The role of mosquitoes
as Rickettsia spp. vectors remains
to be demonstrated in additional
studies that use the Mitchell criteria.
These studies should include the use
of cell culture to isolate or detect R.
felis in salivary glands of specimens
from wild-caught mosquitoes,
PCR, immunofluorescence, and the
fluorescence in situ hybridization
technique; demonstration of infection

of a mosquito after experimental
feeding on a bacteremic host
or  bacterial  suspension;  and
demonstration of the transmission of
bacteria to a vertebrate through the
bite of a mosquito (/0).
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Bartonella spp.
Infection Rate and
B. grahamii in Ticks

To the Editor: Bacteria of the
genus Bartonella are transmitted by
arthropods and are often implicated
in human disease. Even though ticks
are known to transmit a variety of
pathogens, vector competences for
transmission of  Bartonella  spp.
by ticks were speculative (/) until
recently, when in vivo transmission
of B. birtlesii by Ixodes ricinus ticks
was demonstrated in mice (2). This
finding suggests that this tick species,

which is common in Europe, may
also transmit zoonotic Bartonella spp.
Evidence of possible tick transmission
of bartonellae to humans under natural
conditions was provided by Eskow et
al. (3) and Angelakis et al. (4), who
identified Bartonella spp. in tissue
samples of patients who were recently
bitten by ticks. We determined the
prevalence of Bartonella spp. in
questing I. ricinus ticks in the city
of Hanover, Germany, which is
nicknamed The Green Metropolis and
was selected the German Capital of
Biodiversity in 2011.

During  April-October 2010,
we collected 2,100 questing ticks,
consisting of 372 adults (177 female
and 195 male), 1,698 nymphs, and
30 larvae, from 10 recreation areas
in Hanover. Tick DNA was extracted
by using the NucleoSpin 8 Blood kit
(Macherey-Nagel, Diiren, Germany).
Plasmid DNA constructed from B.
henselae reference strain ATCC49793
containing the 249-bp target sequence
of the glt4 gene was used as positive
control. Bartonella spp. in ticks was
detected by quantitative PCR (qPCR)
by using the Mx3005 Multiplex
Quantitative PCR System (Stratagene,
Heidelberg, Germany) according to
the protocol described by Mietze et al.
(5), with minor modifications. Samples
positive by qPCR were verified by gel
electrophoresis. Bartonella species
were differentiated by sequencing
(Eurofins MWG Operon, Ebersberg,
Germany), and obtained sequences
underwent BLAST (http://blast.ncbi.
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nlm.nih.gov/Blast.cgi) comparison to
published sequences.

On the basis of the amplicon-
specific melting temperature and DNA
bands representing the specific size
of 249-bp after gel electrophoresis,
results of gPCR showed 100 (4.76%)
infected I ricinus ticks (Table).
Positive results did not vary by
developmental tick stages; 4.84%
(18/372) adult ticks (5.08% [9/177]
female and 4.62% [9/195] male),
4.71% (80/1,698) nymphs, and 6.67%
(2/30) larvae were infected (Table).
Because Bartonella spp. do not seem
to be transmitted transovarially (6),
it is likely that larvae had interrupted
blood meals and thus did not take
up enough blood to develop into the
nymphal stage.

Seasonal changes in Bartonella
spp. infection rates resulted in a higher
peak in May (38/300 [12.67%]) than in
the other months (Table). For sampling
locations, infection rates for grassy
sampling location 6 (4/210 [1.90%]
infected ticks) differed significantly
(Bonferroni-Holm adjusted p<0.001;
*<0.0011) from that of densely
wooded sampling location 9 (22/210
[10.48%] infected ticks).

Sequencing of the glt4 fragment
resulted in  Bartonella  species
identification for 56/100 positive
samples; 52 of these samples (from
38 nymphs, 13 adults, and 1 larva)
were identified as infected with B.
henselae. In 51 samples (92.86%),
maximum identity with the BLAST
top hit sequence was 99% because of

Table. Seasonal distribution of Ixodes ricinus ticks infected with Bartonella spp., Hanover, Germany, 2010*

Ticks April May June July August  September  October Total
No. infected ticks/no. tested (%) 5/300 38/300 7/300 10/300 5/300 17/300 18/300 100/2,100
(1.67) (12.67) (2.33) (3.33) (1.67) (5.67) (6.00) (4.76)
No. (%) adults positive 1/88 8/48 0/39 0/41 2/56 3/53 4/47 18/372
(1.14) (16.67) (3.57) (5.66) (8.51) (4.84)
No. (%) females 1/32 3/19 0/20 0/17 1/32 2/28 2/29 9/177
(3.13) (15.79) (3.13) (7.14) (6.90) (5.08)
No. (%) males 0/56 5/29 0/19 0/24 1/24 1/25 2/18 9/195
(17.24) (4.17) (4.00) (11.11) (4.62)
No. (%) nymphs 3/203 30/248 71261 10/259 3/244 14/240 13/243 80/1,698
(1.48) (12.10) (2.68) (3.86) (1.23) (5.83) (5.35) (4.71)
No. (%) larvae 1/9 0/4 ND ND ND 0/7 1/10 2/30
(11.11) (10.00) (6.67)
*ND, testing not done.
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nucleotide substitutions in position 198
(T—C) and in position 136 (A—>G) of
the 249-bp fragment. The remaining
sample showed 100% identity with
B. henselae strains Brazil-1 and 45-
00249 (GenBank accession nos.

HQO012580 and GQ225709).
Four of the 56 successfully
sequenced samples (7.14%; all

samples from nymphs) showed the
sequence pattern of B. grahamii. One
sample revealed 100% identity with
B. grahamii (GenBank accession no.
EU014266); the remaining 3 samples
showed an identity of 98% with
the B. grahamii strain Hokkaido-1
(GenBank accession no. AB426652)
and 99% (T—C in position 93)
with a sequence described as B.
grahamii-like (GenBank accession
no. AY435122). Sequences obtained
in this study (deposited in GenBank
under accession nos. JQ770304
and JK758018) support the genetic
variability of Bartonella spp., as
demonstrated by others (5,7,8).

It remains unclear whether
ticks are involved in transmission
of pathogenic Bartonella spp. to
humans under natural conditions.
However, the total prevalence rate of
4.76% (100/2,100) questing 1. ricinus
ticks infected with B. henselae and
B. grahamii highlights the need for
public awareness and draws attention
to the possibility of an infection
with zoonotic Bartonella spp. after
a tick bite (3,4). B. henselae, the
predominantly identified species,
has been associated with cat scratch
disease, peliosis hepatis, and bacillary
angiomatosis in humans. Eskow et al.
(3) also connected chronic symptoms
of Lyme disease to co-infections with
Borrelia burgdorferi and B. henselae.
B. grahamii has been associated
with neuroretinitis and ocular artery
thrombosis in humans (9,/0). The
potential risk for zoonotic Bartonella
spp. infection in urban recreation areas
should not be underestimated.
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Human
Parvovirus 4
Viremia in Young
Children, Ghana

To the Editor: Establishment
of viremia is a characteristic feature
of infection with human parvovirus
4 (PARV4). In northern Europe,
PARV4 (human partetravirus) is
primarily transmitted by blood-borne
routes (/,2). In other areas (southern
Europe, western Africa, South Africa,
Asia) infection seems to be more
widespread, suggesting alternative
modes of virus acquisition (3—6).

We reported PARV4 genotype
3 viremia in young children with
unknown parenteral blood exposure
from the rural Ashanti region of
Ghana (7). In that study, 2 (2.1%) of
94 children (median age 14.9 months)
and 22 (11.9%) of 185 children
(median age 24.0 months) were virus
positive (ages of the 2 virus-positive
children from the younger cohort
14.9 and 15.6 months). Because the
number of infants was small in that
study, we extended our investigations
on PARV4 viremia to an additional
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cohort of 15-month-old children from
the same study group.

Plasma samples from 361
randomly selected children (191
girls) were tested. Specimens were
collected during January—December
2004 during a trial of intermittent
preventive malaria treatment in the
rural Afigya Sekyere District, Ashanti
Region, Ghana (7). Plasma samples
were analyzed because of limited
availability of whole blood samples.
Median  age of children was 14.9
months (range 13.8-17.5 months,
interquartile range 14.5—15.2 months).

Nucleic acid was prepared from
200-uL plasma samples by using
the NucliSENS EasyMAG system
(bioMérieux, Niirtingen, Germany).
All samples were analyzed by using 2
real-time PCRs and primers described
elsewhere (7,8). The limit of detection
was =200 plasmid copies/mL. Strict
precautions were applied during
plasma handling and amplification to
avoid false-positive results.

PARV4 genotype 3 DNA was
detected in plasma of 32 (8.9%) of 361
children. Viral load ranged from =200
copies/mL to 3.0 x 10* copies/mL
(Figure). Median viral load was 453
copies/mL. Nucleotide sequencing
of  screening PCR amplicons and
additional genomic regions amplified
from 6 plasma samples identified
the viruses as PARV4 genotype 3
(GenBank accession nos. JN183933—
JN183938). There was no association
between history of fever, anemia, or
erythema in children with or without
PARV4 viremia (p>0.05, by y? test).

PARV4 viremia status was
already known for 78 children 24
months of age (7). These data enabled
comparison of viremia at 2 time points
(24 months and 15 months of age). Of
these 78 children, 10 showed viremia
(viral load range 4.0 x 10>-1.4 x 10*
copies/mL) and 3 (3.8%) had viremia
at both time points and identical viral
nucleotide sequences (time between
bleedings 8.7 months for 2 children
and 9.0 months for 1 child). However,
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only short genomic regions (780 nt
for 1 child, 599 nt for a second child,
and 95 nt for a third child) could be
amplified and sequenced because of
low viral loads. Four children had
positive results in the first sample, and
3 had positive results in the second
sample.

Because comparison of large
and contiguous parts of the viral
genomes within each sample pair
was not possible and serologic data
were lacking, PARV4 positivity over
a 9-month period can be interpreted
by 3 hypotheses. First, detection
of PARV4 DNA over time might
represent long-term viremia after
infection, similar to observations in
human parvovirus BI19 infection.
Second, demonstration of PARV4
during widely spaced intervals might
indicate endogenous reactivation of
viremia. Third, exogenous reinfection
might have occurred.

PARV4 viremia was detected in a
study in the United Kingdom among
110 PARV4-negative persons with

LETTERS

hemophilia screened over 5 years for
PARV4 viremia and seroconversion
(IgG and IgM) (9). Nine patients who
seroconverted were identified, and
1 had PARV4 viremia (genotype 1)
over an 8-month period. Viral loads
for this patient were low (<10° copies/
mL), a finding similar to ours for the
3 children. However, negative 1gM
results in the person with hemophilia
suggest that the sampling window
might have missed the acute infection.

Comparison of results of our
study with those of our previous
study (7) showed 2 differences. First,
frequency of viremia in children tested
previously at 15 months of age was
lower (2.1%, 2/94) than in the children
in this study (8.9%). Second, median
viral loads differed by nearly 1 log,,,
with the higher concentrations in the
previous study analyzing EDTA whole
blood. Whether these differences
were caused by the relatively small
number of children included by or
by the fact that whole blood samples
were compared with plasma samples
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Figure. Parvovirus 4 DNA loads in virus-positive plasma specimens from children compared
with those in whole blood samples previously tested (7), Ghana. Virus concentrations
are given on a log scale on the y-axis. Each dot represents 1 specimen. Horizontal lines
represent median values for each sample group. Children whose plasma was tested had
a median age of 15 months, and children whose whole blood was tested had a median
age of either 15 or 24 months. Viral load data (i. e., median viral load and range) for the 2
groups of whole blood samples have been reported (7) and were included for comparison

with plasma data from this study.
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remains to be clarified. However, our
previous hypothesis that prenatal or
perinatal transient infection was an
unlikely mode of virus acquisition
needs to be modified because PARV4
infection in newborns has recently
been demonstrated (/0).

Although we lacked IgM and IgG
serologic data to interpret our findings,
our study suggests that PARV4 genotype
3 infection might be characterized
by viral persistence, reactivation, or
reinfection. Additional longitudinal
studies, including serologic testing for
short intervals, are needed to determine
the pathogenesis and potential public
health role of PARV4 infection.
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European Union FP7 project European
Management Platform for Emerging
and Re-emerging Infectious Disease
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Multidrug-Resistant
Salmonella enterica,
Democratic
Republic of the
Congo

To the Editor: Salmonella enteri-
ca serotype Typhi and the nontyphoid
S. enterica (NTS) are leading causes
of bacteremia in sub-Saharan Africa,
but little information is available from
central Africa (/,2). We describe an
epidemic increase of S. enterica bacte-
remia in Kisantu in southwestern Dem-
ocratic Republic of the Congo (DRC).

The Hospital of Saint Luc in
Kisantu is a 274-bed referral hospi-
tal serving a community of 150,000
inhabitants. As part of an ongoing
microbiological surveillance study
in DRC (3), we identified pathogens
grown from blood cultures (BacT/
ALERT; bioMérieux, Marcy L’Etoile,
France) and assessed them for antimi-
crobial drug susceptibility (Vitek II
system; bioMérieux) (4) and serotype
(Sifin, Berlin, Germany). We deter-
mined MICs for nalidixic acid, cipro-
floxacin, and chloramphenicol using
the Etest macromethod (bioMérieux).
For salmonella isolates, we defined
decreased ciprofloxacin susceptibil-
ity as an isolate with an MIC >0.064
mg/L (5) and multidrug resistance
(MDR) as co-resistance of the isolate
to ampicillin, chloramphenicol, and
trimethoprim/sulfamethoxazole  (6).
Screening for mutations causing de-
creased ciprofloxacin susceptibility
included assessment of the quinolone
resistance—determining regions of the
gvrd, gyrB, and parC genes and the
plasmid-mediated gnrAd, gnrB, and
qnrS genes (7). Multilocus variable-
number tandem-repeat analysis was
performed on a subset of 37 S. enteri-
ca ser. Enteritidis isolates (8).

The pathogens isolated were S.
enterica ser. Typhi (n = 17, 14.4%),
Enteritidis (n = 79, 67.0%), and Ty-
phimurium (n = 22, 18.6%). The in-
creased incidence of S. enterica bac-
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teremia was caused by an increased
incidence of S. enterica ser. Enteritidis
infection from 1 and 2 isolates report-
ed in 2008 and 2009, respectively. The
rate of infection by serotypes Typhi
and Typhimurium had remained con-
stant during this period.

During September 2010-May
2011, the proportion of pathogens
isolated from blood cultures in-
creased to 53.2% (197/370), com-
pared with 19.7% (63/319) and
25.2% (85/328) for 2008 and 2009,
respectively (p<0.001). S. enterica
isolates represented 59.9% (118/197)
of pathogens, compared with 53.3%
(70/131) and 30.9% (84/272) for the
same months during 2008-2009 and
2009-2010, respectively (p<0.001).
Of 118 S. enterica samples isolated,
89 (75.4%) were isolated from speci-
mens from children <5 years old and
17 (15.3%) from children 5-10 years
old. Clinical signs and symptoms
were nonspecific; malaria and gas-
trointestinal infection were the lead-
ing diagnoses on admission. Data
for in-hospital deaths (retrieved for
87 patients) revealed case-fatality
rates of 23.0% (17/74) for children
<S5 years old, compared with 1 in 10
patients 5-10 years old. Because of
the retrospective nature of the study,
it was not possible to assess popula-
tion incidence rates, and we had no
estimates of the number of children
who were referred to the hospital but
died before reaching the emergency
department. There was no apparent
geographic clustering, but the epi-
demic coincided with the onset of the
rainy season, which had started late
and had unusually heavy rainfall.

All NTS isolates were MDR; 1
(1.3%) S. enterica ser. Enteritidis and
1 (4.5%) S. enterica ser. Typhimuri-

um isolate had additional decreased
ciprofloxacin  susceptibility. Most
(16/17, 94.1%) S. enterica ser. Typhi
isolates were resistant to amoxicil-
lin and trimethoprim/sulfamethoxa-
zole, 4 (23.5%) and 7 (41.2%) were
MDR and had decreased ciprofloxa-
cin susceptibility, respectively. Three
combinations of resistance genes
encoding decreased ciprofloxacin
susceptibility were found (Table).
No resistance to cefotaxime was ob-
served. Multilocus variable-number
tandem-repeat analysis typing of the
S. enterica ser. Enteritidis isolates
revealed 2 major profiles (differing
in 3 tandem repeats in 1 locus) and
3 minor profiles (differing from the
major profiles by 1 tandem repeat at 1
and 2 loci, respectively). Considering
the long sample period, we concluded
that 1 clonal type had caused the in-
fections in which S. enterica ser. En-
teritidis was isolated.

A recent literature review of bac-
teremia reported aggregated data from
16 studies from eastern (Kenya, Tanza-
nia), western (the Gambia), and south-
ern Africa (Malawi, Mozambique)
(1). S. enterica ser. Typhi and NTS
represented 0-42% and 9%—84%, re-
spectively, of associated pathogens.
The study reported that most NTS
isolated were of the serotypes Enter-
itidis and Typhimurium. A sequential
occurrence of disease caused by NTS
serotypes similar to that in this study
was recorded in Malawi (6).

The reservoir of NTS in sub-Sa-
haran Africa remains unclear; person-
to-person and zoonotic transmissions
have been postulated (7,2). The coin-
cidence of the onset of the epidemic
described in this study with the start of
the rainy season is a known phenom-
enon and might be related to increased

Table. MICs and genetic analysis of Salmonella enterica isolates with decreased
ciprofloxacin susceptibility, Democratic Rebublic of the Congo

MIC, mg/L No.
Serotype Nalidixic acid  Ciprofloxacin isolates Mutations
Enteritidis 128 0.094 1 Asp82-Asn in gyrA + gqnrB
Typhimurium >256 0.125 1 Asp87-Tyr in gyrA + gnrB
Typhi >256 0.19-0.25 7 Ser83-Phe in gyrA
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incidences of malaria and malnutrition
(9) and to contamination of the surface
waters caused by floods after heavy
rainfalls (2).

Case-fatality rates in this study
were similar to those reported previ-
ously from sub-Saharan Africa, de-
scribing mortality rates up to 27% (2),
irrespective of the serotype involved.
The MDR rates among NTS and
among S. enterica ser. Typhi in this
study are among the highest reported
in sub-Saharan Africa (/0). The find-
ing of decreased ciprofloxacin suscep-
tibility among isolates in a rural area
in DRC highlights the need for sur-
veillance of antimicrobial drug resis-
tance of S. enterica isolates.

The antibiotic resistance surveillance
project in RD Congo is funded by Project
2.01 of the Third Framework Agreement
between, the Belgian Directorate General
of Development Cooperation and the Insti-
tute of Tropical Medicine, Antwerp, Bel-
gium. M.-F.P. has a scholarship from the
Fondation Delacroix, Tienen, Belgium.
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Co-Circulation and
Persistence of
Genetically Distinct
Saffold Viruses,
Denmark

To the Editor: Cardioviruses are
positive-sense, single-stranded RNA
viruses of the family Picornaviridae,
genus Cardiovirus. Until recently,
cardioviruses were primarily known
for their ability to infect rodents. In
2007, findings of a retrospective study
of undiagnosed enteric illnesses in
the United States were published,
including results from analysis of a
fecal sample from an infant girl whose
symptoms were diagnosed as fever of
unknown origin in 1981. The novel
human cardiovirus that was isolated
was designated Saffold virus (SAFV)
(1). Eight genotypes of SAFV have
been described (/—4), and a ninth
was recently isolated in Nigeria (O.
Blinkova, unpub. data). Serologic
studies indicate that infection with
SAFV genotypes 2 and 3 generally
occurs in early life (5), although the
clinical significance of these findings
remains unclear.

The first SAFV infection in
Denmark was recorded in 2009
(6). To elucidate the molecular

epidemiology of SAFV, we performed
a 3-year surveillance study of SAFV
in Denmark. During 2009-2011,
we tested 1,393 fecal samples from
454 children. Surveillance included
collection of fecal samples from
children at 6, 10, and 15 months of
age; additional fecal samples were

collected when the children had
gastroenteritis. Most of the SAFV-
positive samples reported in this study
were obtained from a randomized
trial in the pediatric department
of University Hospital of Holbaek
(Holbaek) on the effect of probiotic
therapy on the incidence of infection
during early childhood (M. Gyhrs,
unpub. data). The study was approved
by the local ethics committee; Den
Regionale Videnskabsetiske Komité
for Region Sjaelland, Denmark.

Nucleic acids were extracted
from 200-pL fecal suspension (10%
in phosphate-buffered saline) by
using the Cobas AmpliPrep Total
Nucleic Acid Isolation Kit (Roche
Diagnostics, Ltd., Mannheim,
Germany) on the MagnaPure LC
instrument (Roche Diagnostics). We
used 5 pL of extracted nucleic acid
for reverse transcription PCR (RT-
PCR) (total volume 25 pL) using
the OneStep RT-PCR Kit (QIAGEN,
Hilden, Germany). The samples
were tested for SAFV by using real-
time RT-PCR primer/probe, and all
positive samples were genotyped
by partial sequencing of the viral
protein (VP) 1 gene (6). Overall, 38
(2.8%) of the clinical samples were
positive for SAFV (online Technical
Appendix, wwwnc.cdc.gov/EID/
pdfs/12-0793-Techapp.pdf), all of
which fell into genotype 2 (SAFV-2),
which is most prevalent in Western
nations. Of these samples, 31 had
sequence information of sufficient
length for additional analyses. All
SAFV-2 sequences were submitted to
GenBank (accession nos. JX048000—
JX048030).

To determine the evolutionary
history of strains of SAFV identified
in persons in Denmark, we combined
the VP1 sequences collected here
with all others available on GenBank.
We aligned sequences as described
using MUSCLE software (7),
then checked the alignments using
manual calculations. We performed
phylogenetic analysis using the
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maximum likelihood method as
described in PhyML 3.0 (8), on the
basis of the best-fit GTR+T nucleotide
model as determined by jModelTest

(9). Phylogenetic robustness was
determined by using 1,000 bootstrap
replicates.

Our phylogenetic analysis places
the strains isolated in Denmark within
the SAFV-2 group (online Technical
Appendix). These SAFV-2 strains
were further subdivided into 2 strongly
supported clusters: DK-A, which
comprised viruses isolated during
2009-2011, demonstrating probable
persistence in Denmark during this
period; and DK-B, a smaller group
that included viruses from United
States, Germany, and the Netherlands,
indicating widespread viral gene flow
(Figure). The DK-B strains were

A B

SAFV2

identified in samples collected during
2009-2010, supporting probable
sustained viral persistence within
Denmark. Within DK-B, strain 115883
is phylogenetically distinct from the
other DK-B viruses.

We next measured the selection
pressures acting on these lineages
through the mean number of
nonsynonymous (d,) to synonymous
(dy) nucleotide substitutions per site
using the single-likelihood ancestor
counting, fixed effects likelihood,
and random effects likelihood
methods available in the Datamonkey
HyPhy package as described (/0).
The DK-A and DK-B groups differed
significantly in selection pressure:
DK-A, d,/d; ratio = 0.195 (95%
CI 0.105-0.328); and DK-B, d/
d, ratio = 0.033 (95% CI 0.015-

S

Figure. Phylogenetic analyses of Saffold viruses (SAFVs). Phylogenetic analysis of SAFV-
2. Strains from Denmark are named by using the isolation numbers assigned for the study,
then the country of origin and year of sampling in parentheses. The 2 subgroups (DK-A
and -B) are shown. The tree is rooted by using SAFV-1 outgroup sequence accession no.
EF165067. Bootstrap values >70% are shown. DK, Denmark; US, United States. Scale
bars represent 0.2 nucleotide substitutions per site.
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0.062), which indicates stronger
purifying selection on the DK-B
group. Ancestral state reconstruction,
performed by wusing Datamonkey
(10), revealed that the ancestors of
DK-A and DK-B differ only at aa 135
in VP1: Val in DK-A and Ala in DK-
B. Notably, aa 135 was positively
selected in DK-A (random -effects
likelihood: d,/d, = 3.53, Bayes factor
= 50: fixed effects likelihood: d,/
d, >>1; cutoff p = 0.1), with more
tentative evidence for adaptation
at aa 135 in DK-B: d,/d, ratio >>1
by using fixed effects likelihood
(p = 0.2). The functions of aa 135 in
VP1, and what it means for the fitness
of SAFV, merit further consideration.

We conclude that SAFV-2 has
been introduced into Denmark in 3
groups: DK-A, viral strain 115883 and
strains of DK-B reported in Denmark;
all have recently co-circulated in
this country. We have demonstrated
the entry and persistence of 3
phylogenetically distinct lineages of
SAFV-2 in Denmark. That SAFV-2
can persist between years suggests
that it might be common, yet
underreported, in Denmark, which
provides the opportunity for spread
to additional localities. Increased
awareness of improved laboratory
protocols for SAFV detection is
needed among clinicians in Denmark
and neighboring countries.
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Pathogenic
Leptospira spp. Iin
Bats, Madagascar
and Union of the

Comoros

To the Editor: Leptospirosis
is a zoonosis of global distribution;
incidence rates are particularly high
in tropical areas (/). Leptospirosis
is a major public health problem on
islands in the southwestern Indian
Ocean, particularly La Réunion,
Mayotte, and the Seychelles (where
incidence rates are among the highest
in the world) (/). In contrast, no
human case has been reported on the
nearby islands of Madagascar and
Union of the Comoros. However, the
recent demonstration of pathogenic
Leptospira spp. in small mammals
introduced to Madagascar suggests
possible transmission from free-living
animals to humans (2).

In addition to the fact that
incidence rates vary among humans,
clinical bacterial isolates from
different islands belong to different
serogroups and serovars and show
diverse molecular features (3,4).
This diversity might be correlated
with that of the reservoir hosts; the
islands in the southwestern Indian
Ocean are a hot spot of biodiversity
with extraordinary levels of vertebrate
endemism. Most studies investigating
wild-animal reservoirs of Leptospira
spp. on the islands in the southwestern
Indian Ocean have focused on small
mammals that had been introduced
to the islands (2,5), although bats
infected with pathogenic Leptospira
spp. have been identified in other
regions (6). Whether bats are a
reservoir of Leptospira spp. on these
islands remains unknown. Therefore,
we looked for this bacterium in bats
from Madagascar and Union of the
Comoros and characterized associated
genetic diversity.

As part of an ongoing program
aimed at identifying viral and

Emerging Infectious Diseases ¢ www.cdc.gov/eid « Vol. 18, No

bacterial infectious agents in island
wild fauna, 129 insectivorous and
frugivorous bats were tested for
Leptospira spp. The bats belonged
to 12 species: 9 from Madagascar
(Mormopterus  jugularis, Otomops
madagascariensis, Triaenops fur-
culus, T. menamena, Miniopterus
gleni, Miniopterus griffithsi,
Miniopterus mahafaliensis, Myotis
goudoti, Hypsugo anchietae) and
3 from Union of the Comoros
(Rousettus obliviosus, Chaerephon
pusillus, Miniopterus  griveaudi).
Bats were captured in mist nets or
harp traps at 8 sites in Madagascar
and 6 sites in Union of the Comoros.
Organs were collected in the field and
immediately stored in liquid nitrogen.

Total nucleic acids were extracted
from a pool of kidney, spleen, and
lung tissue by using the Biorobot EZ1
and EZI Virus Mini Kit version 2.0
(QIAGEN, Les Ulis, France). Reverse
transcription was then performed
with GoScript reverse transcriptase
(Promega, Charbonniceres-les-Bains,
France) to obtain cDNA. We screened
pathogenic Leptospira spp. with a
probe-specific real-time PCR (7). The
25 positive samples were subsequently
subjected to a PCR procedure that
amplified fragments from 682 to 1,293
bp of the 16S rRNA gene (depending
on the amplification success) by using
published primers (8—/0). Resulting
PCR products from 7 samples were
sequenced and compared with
available sequences in GenBank by
using phylogenetic construction with
PhyML 3.0.

Of the 12 bat species tested, 11
were positive for Leptospira spp.
(the only H. anchietae bat tested
was negative). Among 52 bats
from Madagascar, 18 (34.6%) were
infected; detection rates were often
high, e.g., 8 (80%) of 10 T menamena
bats. In contrast, among 77 bats from
Union of the Comoros, only 9 (11.7%)
were infected. Leptospira spp. seem
to be ubiquitous in the study areas;
infected bats were found at 7 of 8

. 10, October 2012



sites in Madagascar and 3 of 6 sites
in the Union of the Comoros. Of the
7 Leptospira spp. sequences obtained
from bats in this study, 3 were closely
related to L. borgpetersenii, 1 grouped
with L. interrogans, and 3 were
not associated with any described
species (Figure). L. interrogans and
L. borgpetersenii were identified
from R. obliviosus bats from the same
cave in the Union of the Comoros,
and the L. borgpetersenii sequence
was closely related to that identified
from the O. madagascariensis bats,

which are endemic to Madagascar.
Potentially pathogenic Leptospira
spp. were found in bats of a wide
variety of species in Madagascar and
Union of the Comoros, at most study
sites, and at levels notably higher than
those reported from similar studies in
other regions (6). Some of the bats
that were Leptospira spp.—positive
by PCR, particularly the genera
Mormopterus and Chaerephon, often
occupy synanthropic day roost sites.
For example, we sampled 1 positive
colony of C. pusillus bats in a school
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Figure. Maximum-likelihood phylogenetic tree of Leptospira spp.16s rDNA in bats from
Madagascar and the Union of the Comoros. The dendrogram was constructed with a
fragment of 641 bp, with the TIMef+I+G substitution model, and with 1,000 replications.
Only bootstrap supports >70% are shown (circles). The precise geographic information of
the sampled bats can be accessed through the GenBank accession nhumbers indicated in
parentheses at branch tips. Host bat species for the sequences generated in this study are
shown in boldface. Scale bar indicates number of nucleotide substitutions per site.
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attic (Pomoni, Anjouan, Union of the
Comoros), and bat scats were visible
on the floor within the classroom.

Bats from Madagascar and
Union of the Comoros harbor a
notable diversity of Leptospira spp.;
this finding is in accordance with
the diversity found in a comparable
investigation of bats in the Amazon
region (6). Although Ieptospirosis
in humans is suspected only on the
islands associated with this study (/0),
incidence among humans in Mayotte,
part of the Union of the Comoros
archipelago, has been shown to be
high and mainly associated with L.
borgpetersenii (3). The use of more
polymorphic markers combined with
the sequencing of clinical isolates
should provide better characterization
of Leptospira spp. diversity and
the potential role of bats in human
leptospirosis.

Permits for this research were
kindly issued by Direction du Systéme
des Aires Protégées, Direction Générale
de [D’Environnement et des
(Madagascar), and the Centre National
de Documentation et de Recherche
Scientifique (Union of the Comoros). This

work was supported by Fonds Européen
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Opérationnel de Coopération Territoriale
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Sauvage Océan Indien #31189. M.D. is
supported by the European Community
FP7 Capacity RegPot
Program.
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West Nile Virus
Meningoencephalitis
Imported into
Germany

To the Editor: West Nile virus
(WNV) is a single-stranded RNA
virus in the family Flaviviridae that is
transmitted to humans by mosquitoes.
Approximately 80% of WNV
infectionsinhumansareasymptomatic,
whereas =20% of infected persons
experience fever, often accompanied
by a rash. Less than 1% of infections
are manifested as neuroinvasive
disease, such as meningoencephalitis,
polyradiculoneuritis, and  polio-
like flaccid paralysis (/). WNV is

endemic in Africa, southern Asia,
and northern Australia, and only
sporadic cases or small epidemics are
seen in Europe (2). In 1999, WNV
emerged in North America. By 2010,
~1.8 million persons had become
infected, with 12,852 reported cases
of meningoencephalitis and 1,308
deaths (2). In Europe, the last notable
outbreak of WNV infection occurred
in Greece in 2010; 197 persons were
infected, and 33 died (3). The Czech
Republic, Denmark, France, and the
Netherlands  reported laboratory-
confirmed WNV infections in travelers
returning from North America (/).

We report a case of WNV
meningoencephalitis in a 28-year-old
German woman, who sought treatment
the emergency department of a hospital
in Potsdam, Germany, on September 7,
2011. She had a 3-day history of fever
of up to 40°C and mental confusion.
Six days before admission, she had
returned from a 2-week holiday trip
to Ottawa, Ontario, Canada. She had
spent most of her time in the city of
Ottawa.

The patient’s medical history was
unremarkable. She was in a reduced
general condition because of a severe
encephalitic syndrome characterized
by somnolence, meningism, fever,
and mental confusion. Laboratory
investigations revealed leukocytosis
with 15.000 leukocytes/uL (reference
range  4,400-11,300  leukocytes/
pL) and elevated C-reactive protein
of 14.8 mg/L (reference <3 mg/L).
Cerebrospinal fluid (CSF) analysis
on the day of admission showed
pleocytosis, 430 cells/uL  (72%
granulocytes, 27% lymphocytes. and
1% monocytes); elevated levels for
total protein, 1,023 mg/L (reference
range 150-450 mg/L); an albumin
level of 637 mg/L (normal range 0-350
mg/L); and a moderately elevated level
of the albumin quotient of 20 (reference
range <6.5). The CSF/serum diagrams
demonstrated a moderate disturbance of
the blood—CSF barrier and a substantial
intrathecal IgM synthesis of 27.6%
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(6.15 mg/L) but no intrathecal IgA or
IgG synthesis. Results of magnetic
resonance imaging of the brain were
unremarkable. No parenchymal lesions
were found.

Antimicrobial ~ drug  therapy
was initiated with ceftriaxone and
ampicillin. Acyclovir was administered

empirically for herpes simplex
encephalitis until this  diagnosis
was  excluded. Molecular and

serologic testing of serum and CSF
samples revealed no acute infection
with  herpesviruses, enteroviruses,
alphaviruses, orthobunyaviruses, and
arenaviruses or with mycobacteria,
Borrelia spp., Toxoplasma gondii,
Chlamydia spp., Leptospira spp.,
and Mycoplasma pneumoniae. CSF
and blood cultures were negative
for fungi and bacteria, including
mycobacteria. An encephalitic
syndrome caused by N-methyl-D-
aspartate antibodies was also excluded.
On the basis of the patient’s travel
history, the clinical symptoms, and
the initial laboratory findings, WNV
infection was suspected. Indirect
immunofluorescence assays and virus
neutralization tests (VNT) for WNV
and other flaviviruses were performed
as described (4). IgM and IgG against
WNV were detected in serum and in
CSF by indirect immunofluorescence
assay with an 8-fold (IgM) and 32-
fold (IgG) increase in serum titer
from day 4 to day 26 (Table). WNV
IgG and WNV IgM titers were higher

than the titers of antibodies against
the other flaviviruses tested (Table),
indicating that the antibodies resulted
from a WNV infection. The serologic
diagnosis was further substantiated
by detection of WNV neutralizing
antibodies at day 11(VNT titer 640).
The VNT titer further increased to
2,560 on day 26 after onset of disease.
Results of reverse transcription PCR
were negative for WNV and members
of genus Flavivirus in serum and CSF
samples taken 4 days after disease onset.
Attempts to isolate WNV from serum
and CSF samples in cell culture failed
as well. The patient recovered slowly
and was discharged from the hospital
in Potsdam on September 15, 2011.
She was then referred to a neurologic
rehabilitation center in Berlin and was
discharged from there after 2 months
with a characterization of restitutio ad
integrum (i.e., full recovery, restoration
to original condition).

We report a case of WNV
infection imported into Germany
that was unambiguously confirmed
by laboratory  testing. WNV
meningoencephalitis was diagnosed
on the basis of strict serologic criteria
established by the Centers for Disease
Control and Prevention (Atlanta, GA,
USA) (5). In 2011, 69 clinical cases of
WNV infection were reported from the
province of Ontario, although no cases
in the city of Ottawa were reported
(Public Health Agency of Canada;
www.eidgis.com/wnvmonitorca). This

LETTERS

imported case adds to these cases and
suggests that travelers are at risk, even
if they visit only Ottawa. Physicians in
Germany should be aware of the risk
for WNV infection among travelers
returning from Canada, especially
during late summer.
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Table. Results of indirect immunofluorescence assays performed on serum and CSF samples from patient with suspected WNV

infection, Germany, 2011*

Antibody titer in serum

Antibody titer in CSF

Virus used as antigen Ig class Day 4 Day 6 Day 11 Day 26 Day 4 Day 6
WNV 1gG 320 1,280 5,120 10,240 20 40
WNV IgM 160 160 1,280 1,280 10 20
SLEV 19G 80 80 1,280 2,560 <10 <10
SLEV IgM 20 20 40 <20 <10 <10
JEV 19G ND <20 ND 1,280 ND <10
JEV IgM ND <20 ND <20 ND <10
DENV 1gG ND 80 ND 640 ND <10
DENV IgM ND 20 ND <20 ND <10
YFV 19G ND <20 ND ND ND <10
YFV IgM ND. <20 ND ND ND <10
TBEV 1gG ND <20 ND ND ND <10
TBEV IgM ND <20 ND ND ND <10

*CSF, cerebrospinal fluid; WNV, West Nile virus; SLEV, St. Louis encephalitis virus; JEV, Japanese encephalitis virus; ; ND, not done; DENV, dengue
virus; YFV, yellow fever virus; TBEV, tick-borne encephalitis virus. Titers <20 for serum and <10 for CSF are considered negative.
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Scarlet Fever
Outbreak,
Hong Kong, 2011

To the Editor: Scarlet fever is
a notifiable disease in Hong Kong,
Guangdong Province, and Macau in
the People’s Republic of China. All 3
areas reported substantial increases in
cases during 2011 (Figure, panel A). In
Hong Kong, individual data, including
age, geographic location, date of no-
tification, and travel history within
the incubation period, were collected
from all locally notified scarlet fever
case-patients. As of December 31,
2011, a total of 1,535 cases (21.7 cas-
es/100,000 population) were reported,
which was =10x higher than the aver-
age number of annual cases reported
during the preceding 10 years (/). Of
those, 730 cases were laboratory con-
firmed; 46 cases were imported; and 2
cases, 1 each in a 7-year-old girl and a
5-year-old boy co-infected with chick-
enpox, resulted in death (2).

Group A Streptococcus (GAS),
the bacterium that causes scarlet fever,
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is mainly transmitted by direct con-
tact with saliva and nasal fluids from
infected persons (3). Many children
can also carry GAS or be asymptom-
atically infected (4). A recent study in
China showed that GAS is commonly
resistant to macrolides and tetracy-
cline but sensitive to penicillin, chlor-
amphenicol, cefradine, and ofloxacin
(5). In Hong Kong, GAS emm type 12
dominated among the isolates cultured
during 2011 (6). Most of the cases re-
ported were in children <10 years of
age (range 1 month-51 years; me-
dian 6 years [interquartile range 4—7
years]). The age distribution is similar
to that reported during previous years
(data not shown).

In the United Kingdom during
the mid-19th century, scarlet fever
epidemics were found to follow a 5-
to 6-year cycle, but this pattern disap-
peared as incidence decreased (7). An-
nual scarlet fever notifications in Hong
Kong remained low during 2001-
2010 (<4 cases/100,000 population)
and did not demonstrate any apparent
long-term pattern. The recent increase
in scarlet fever notifications might be
attributable to antigenic drift, increase
in virulence of GAS (§), or increased
circulation of GAS. However, other
than mandatory notification of medi-
cally attended case-patients, system-
atic laboratory testing of GAS isolates
was not conducted in Hong Kong, and
these possibilities could not be further
investigated.

Notifications of scarlet fever usu-
ally peak during December—March in
Hong Kong, but the outbreak in 2011
peaked in June (Figure, panel B). The
rise in scarlet fever cases in Guang-
dong Province and Macau slightly
preceded that in Hong Kong; cases in
Guangdong peaked in April (Figure,
panel A). Maximum cross-correlations
between spline-interpolated weekly
scarlet fever notifications in Guang-
dong and Macau and those in Hong
Kong were found at 1- and 2-week
lags, respectively (p = 0.45 and 0.58)
(online Technical Appendix, wwwnc.

cdc.gov/EID/pdfs/12-0062-Techapp.
pdf).

In 2011, scarlet fever notification
rates were elevated in all 4 regions
of Hong Kong: New Territories East,
New Territories West, Kowloon, and
Hong Kong Island at 27.2, 21.7, 18.9,
and 19.6 cases per 100,000 popula-
tion, respectively. However, a distinct-
ly higher proportion of imported cases
before July 2011 (12 of 14, p value for
exact binomial test = 0.01) were noti-
fied in New Territories East and New
Territories West, where the main bor-
der crossings to mainland China are
located. This finding suggests a link
to the outbreak in Guangdong in these
regions during the early phase of the
local outbreak.

We estimated the instantaneous
reproduction number (R), which
measures the time-dependent fre-
quency of transmission per single
primary case (online Technical Ap-
pendix) (9). An R, consistently >1
would indicate sustained local trans-
mission. We estimated R, on the basis
of the daily scarlet fever notification
data in different periods, adjusted for
imported cases. For 19 cases (1.2%
of all cases), we could not determine
whether infection was local or im-
ported. We estimated R, in 2 differ-
ent ways: either by assuming that all
of these cases were local or by as-
suming that they all were imported,
to represent possible extreme values
of R. R fluctuated between 0.6 and
2.0 and was consistently >1 from
mid-May through the end of June. R,
fell quickly to <1 beginning in early
July after 2 fatal scarlet fever cases
were reported on May 29 and June
21, which raised widespread concern
in the community (Figure, panel C).
Heightened surveillance, publicity,
health education to the public (on-
line Technical Appendix) were im-
plemented by the Centre for Health
Protection in early June and could
have contributed to the reduction in
transmissibility. The health education
measures included guidance on pre-
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vention and control measures, such
as updates of antimicrobial drug re-
sistance profile of GAS issued to all
doctors and strengthening reporting
of scarlet fever cases by child care
centers and schools for prompt epide-
miologic investigations,

In summary, we analyzed the

investigated spatiotemporal spread-
ing patterns of the disease with certain
time lags in Hong Kong, Macau, and
Guangdong. The estimated R in 2011
indicated the potential for local trans-
mission and persistence. Such a bor-
derless spread indicates a critical need
to enhance cross-border communica-

notification data of scarlet fever and
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Figure. Trends in scarlet fever during outbreak in Hong Kong, Guangdong, and Macau,
People’s Republic of China, 2011. A) Monthly scarlet fever notifications in Hong Kong,
Guangdong (data obtained from Department of Health Guangdong Province, www.gdwst.
gov.cn/alyigingxx), and Macau (data obtained from Health Bureau, Government of the
Macau Special Administrative Region (www.ssm.gov.mo/news/content/ch/1005/statistic.
aspx). Vertical tick marks indicate January of each year. Data from Guangdong and Macau
were available beginning in 2005. Black line indicates data from Hong Kong; gray line, data
from Guangdong; broken line, data from Macau; gray bar, number of imported cases in
Hong Kong, 2005-2011. B) Weekly notifications of scarlet fever cases in Hong Kong and
monthly notifications in Guangdong and Macau. Black line indicates data from Hong Kong;
gray line, data from Guangdong; broken line, data from Macau. C) Estimated instantaneous
reproduction number (R) and 95% pointwise confidence intervals (Cls) based on scarlet
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information so that future disease con-
trol efforts can be made at multiple
geographic levels.
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Letters

Letters commenting on recent articles
as well as letters reporting cases,
outbreaks, or original research are
welcome. Letters commenting on ar-
ticles should contain no more than
300 words and 5 references; they are
more likely to be published if submitted
within 4 weeks of the original article’s
publication. Letters reporting cases,
outbreaks, or original research should
contain no more than 800 words and
10 references. They may have 1
Figure or Table and should not be di-
vided into sections. All letters should
contain material not previously pub-
lished and include a word count.
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Hand, Foot, and
Mouth Disease
Caused by
Coxsackievirus A6

To the Editor: Coxsackievirus
A6 (CVAG6) is a human enterovirus
associated with herpangina in infants.
In the winter of 2012, we evaluated a
cluster of 8 patients, 4 months—3 years
of age, who were brought for treatment
at Boston Children’s Hospital (Boston,
MA, USA) with a variant of hand,
foot, and mouth disease (HFMD)
that has now been linked to CVA6
(Table, Appendix, wwwnc.cdc.gov/
EID/article/18/10/12-0813-T1.htm).
During this same period, the Boston
Public Health Commission’s syndromic
surveillance system detected a 3.3-fold
increase in emergency department
discharge diagnoses of HFMD. In the
United States, HFMD typically occurs
in the summer and early autumn and
is characterized by a febrile enanthem
of oral ulcers and macular or vesicular
lesions on the palms and soles; the
etiologic agents are most often CVA16
and enterovirus 71.

In contrast to the typical mani-
festation, the patients in the Boston
cluster exhibited symptoms in
late winter (Table, Appendix) and
had perioral (Figure, panel A) and
perirectal (Figure, panel B) papules
and vesicles on the dorsal aspects
of the hands and feet (Figure, panel
C). Patients experienced a prodrome
lasting 1-3 days, consisting of fever
(8 patients), upper respiratory tract
symptoms (4 patients), and irritability
(7 patients). This prodrome was
followed by the development of a
perioral papular rash (8 patients),
which was often impetiginized with
secondary crusting; a prominent
papulovesicular rash on the dorsum
of the hands and feet (6 patients);
and a perirectal eruption (7 patients).
Half of the patients had intraoral
lesions. Fever abated in most of the
patients within a day after onset of

the exanthem. The rash resolved over
7-14 days with no residual scarring.
Samples from the oropharynx, rectum,
and vesicles from these patients were
sent to the Centers for Disease Control
and Prevention (Atlanta, GA, USA)
for analysis. Reverse transcription
PCR and sequencing by using primers
specific for a portion of the viral
protein 1 coding region identified
CVAG (I) (Table, Appendix).

Outbreaks of HFMD caused
by CVA6 have been described in
Singapore, Finland, Taiwan, and
most recently in Japan; most cases
have occurred in the warmer months
(2-6). Cases in the cluster described
here are likely related to an emerging
outbreak of CVA6-associated HFMD
in the United States (7). The atypical
seasonality of the outbreak, during the
winter in Boston, could be related to
the unusually mild temperatures in the
winter of 2012.

Recent CVAG6 outbreaks have
been characterized by a febrile illness
associated with an oral enanthem
and lesions on the palms, soles, and
buttocks. CVAG6 infections in Taiwan
during 2004-2009 were associated
with HFMD in 13% of cases, with
disease defined as oral ulcers on the
tongue or buccal mucosa and vesicular
rashes on the palms, soles, knees, or
buttocks (2). In Singapore, where
CVAG6 accounted for 24% of HFMD
cases, patients had oral lesions and <5
peripheral papules, placing them on
a spectrum closer to the herpangina
more typically observed in CVA6
infection (8).

The patients we report in this
cluster most typically had perioral
and perirectal papules in addition to
vesicles on the dorsum of their hands.
Two reports of CVA6-associated
HFMD outbreaks describe cases
that more closely resemble patients
in the Boston outbreak. In a series
from Finland in 2008, representative
patients had both perioral lesions and
vesicles on the dorsum of their hands
(6). In a large series of patients with
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Figure. Manifestations of hand, foot, and mouth disease in patients, Boston, Massachusetts, USA, 2012. Discrete superficial crusted
erosions and vesicles symmetrically distributed in the perioral region (A), in the perianal region (B), and on the dorsum of the hands (C).
A color version of this figure is available online (wwwnc.cdc.gov/ElID/article/18/10/12-0813-F1.htm).

HFMD in Taiwan in 2010, patients
with CVA6 had perioral lesions in
addition to an enanthem (3).

Outbreaks of CVA6-associated
HFMD in Finland, Taiwan, and Japan
were associated with onychomadesis,
with the loss of nails occurring 1-2
months after initial symptoms (3,4,6).
The association between more typical
HFMD and onychomadesis has
additionally been described in the
United States and Europe but without
a link to specific serotype or with a
small percentage of CVA6-associated
cases (9). Cases from the Boston
epidemic may fit into an emerging
clinical phenotype of CVAG6, and it
will be interesting to see whether nail
loss develops in those patients.

Given the numerous CVA6
outbreaks in multiple countries in
2008 and a US population that may be
relatively naive to this serotype, CVA6
is likely to spread throughout North
America. Clinicians should be aware
that, although standard precautions

are routinely recommended for
managing  enteroviral infections
in health care settings, contact

precautions are indicated for children
in diapers to control institutional
outbreaks (/0). In addition, the
presence of perioral lesions and
peripheral vesicles on the dorsum
rather than palmar/plantar surface of
the hands and feet represents a unique
phenotype of HFMD that could be
confused with herpes simplex or
varicella-zoster ~ virus  infections.

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 18, No. 10, October 2012

Because of the atypical presentation
of CVA6-associated HFMD, clinical
vigilance is needed to recognize
emerging regional outbreaks. More
detailed epidemiologic and genetic
analyses will be required to
characterize the role of CVA6 in US
outbreaks of HFMD.
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Boston—Infectious

Duffy Phenotype
and Plasmodium
vivax infections in
Humans and Apes,
Africa

To the Editor: Benign tertian
malaria, caused by Plasmodium vivax,
has long been considered absent, or
at least extremely rare, in western
and central Africa. In these regions,
95%-99% of humans are of the Duffy
negative phenotype, a condition that is
thought to confer complete protection
against the parasite during the blood
stages of its life cycle (/,2). Sporadic
reports throughout the latter half of the
20th century, however, have hinted at
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the presence of the parasite in these
regions, the most convincing of
which were the steady and consistent
numbers of non-African travelers who
returned to their countries of origin
infected with malarial parasites that
were subsequently identified as P.
vivax (2).

More recently, evidence has
emerged regarding the transmission
of P vivax in regions of Africa
where the local human population is
predominantly Duffy negative (3-0).
In 4 (3.5%) of 155 patients from
western Kenya (6), 7 (0.8%) of 898
persons from Angola (4), and 8 (8.2%)
of 97 persons from Equatorial Guinea
(4), P. vivax parasites were detected
in the blood of apparently Duffy-
negative persons, suggesting that the
parasite might not be as absolutely
dependent on the Duffy receptor for
erythrocyte invasion as previously
thought. These findings are supported
by a report from Madagascar (where
the human population is composed
of a mixture of Duffy-positive and
Duffy-negative persons), in which 42
(8.8%) of 476 Duffy-negative persons
who had symptoms of malaria were
reported to be positive for P vivax
by both microscopy and PCR (7).
The prevalence of P. vivax in Duffy-
negative persons was significantly
lower than its prevalence in Duffy-
positive persons residing in the same
area, suggesting that Duffy negativity
is a barrier to the parasite to some
degree. Given the extremely high rates
of malaria transmission in western and
central Africa, a P. vivax parasite that
could efficiently invade Duffy-negative
erythrocytes ~ would,  presumably,
become highly prevalent very rapidly.

With the exception of the cases
reported from Angola and Kenya,
which lie outside the area where
the proportion of the population
with Duffy negativity is highest,
the reports of the transmission of P
vivax within predominantly Duffy-
negative populations all come from
regions inhabited by chimpanzees and

gorillas (i.e., Democratic Republic
of the Congo [3], Uganda [4], and
Equatorial Guinea [5]). During our
seroepidemiologic study from the
Democratic Republic of the Congo,
in which P vivax sporozoite—specific
antibodies were detected in ~10% of
the population, we found that women
were significantly more likely than
men to have been exposed to P. vivax
sporozoites (3). Women in this region
typically spend more time than men
near the forest fringe, where they work
in crop fields. This forest is within the
known habitat range of the chimpanzee
Pan troglodytes and the gorilla, Gorilla
gorilla gorilla, both of which have
been reported to be natural hosts of the
malaria parasite P. schwetzi, which is a
P, vivax-like or P. ovale-like parasite
that might also be unable to invade
the erythrocytes of persons who are
Duffy negative (8). These animals have
recently been shown to be infected
occasionally with parasites that have
mitochondrial ~ genomes closely
resembling those of P, vivax (9,10).

We have argued that, given the
high malaria transmission rates in sub-
Saharan Africa, it is plausible that the
1%—5% of the human population who
are Duffy positive might maintain
the transmission of the parasite (2).
The discovery of P vivax parasites
(or P vivax-like parasites) in the
blood of African great apes leads to
a question: could nonhuman primates
in Africa be acting as Duffy-positive
reservoirs of P vivax in regions
where the human population is almost
entirely insusceptible? This possibility
warrants further investigation. Given
the increasing rarity of the great
apes, however, their capacity to act as
zoonotic reservoirs could be limited.
It would be informative, in any case,
to determine how the regions that P.
vivax—positive travelers visit during
their stay in Africa correspond with the
ranges of chimpanzees and gorillas.

If African great apes do, indeed,
constitute a zoonotic reservoir of
P vivax parasites, what are the
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repercussions for human health? Given
that 95%-99% of humans possibly
exposed to such a reservoir are Duffy
negative, and therefore resistant to
the parasite, these would appear to be
slight. However, as humans encroach
more frequently into ape habitats, the
chances of humans encountering the
parasite will increase. In the short
term, the risks are probably limited
to Dufty-positive persons who enter
areas where apes are present, such as
tourists and migrant workers.
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Rickettsia parkeri
and Candidatus
Rickettsia
andeanae in
Gulf Coast Ticks,
Mississippi, USA

To the Editor: Rickettsia parkeri,
a spotted fever group Rickettsia
(SFGR) bacterium, is transmitted by
Amblyomma maculatum, the Gulf

Coast tick (/). The prevalence of R.
parkeri in Gulf Coast ticks has been

LETTERS

reported as <42% in the United States,
which is higher than reported rates of R.
rickettsii (the cause of Rocky Mountain
spotted fever) in Dermacentor species
ticks. Misdiagnosis among SFGR
infections is not uncommon, and
R. parkeri rickettsiosis can cause
symptoms similar to those for mild
Rocky Mountain spotted fever (/). We
evaluated infection rates of R. parkeri
and Candidatus Rickettsia andeanae,
a recently identified but incompletely
characterized SFGR, in Gulf Coast
ticks in Mississippi, USA.

During May—September of 2008—
2010, we collected adult Gulf Coast
ticks from vegetation at 10 sites in
Mississippi. We extracted genomic
DNA from the ticks using the
illustra tissue and cells genomicPrep
Mini Spin Kit (GE Healthcare Life
Sciences, Piscataway, NJ, USA). We
tested amplifiable tick DNA by PCR of
the tick mitochondrial 16S rRNA gene
(2). We tested for molecular evidence
of any SFGR species by nested PCR
of rompA (rickettsial outer membrane
protein A gene) (/). Samples positive
for SFGR were subsequently tested
by using species-specific rompA PCR
for R. parkeri (3) and Candidatus R.
andeanae (4). All PCRs included 1) a
positive control of DNA from cultured
R. parkeri— (Tate’s Hell strain) or
Candidatus R. andeanae—infected Gulf
Coast ticks and 2) a negative control
of water (nontemplate). PCR products
were purified by wusing Montage
PCR Centrifugal Filter Devices
(Millipore, Bedford, MA, USA) and
sequenced by using Eurofins MWG
Operon (Huntsville, AL, USA). We
generated consensus sequences using

ClustalW2 (www.ebi.ac.uk/Tools/
msa/clustalw2/)  alignment  and
identified the sequences using

GenBank BLAST searches (www.ebi.
ac.uk/Tools/clustalw?2/).

Proportions of ticks infected
with SFGR, by region and year,
were compared separately by using
Fisher exact test followed by pairwise
comparisons with a  Bonferroni
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Table. PCR results for adult Rickettsia parkeri— and Candidatus Rickettsia andeanae—infected Gulf Coast ticks (Amblyomma
maculatum) collected from 10 sites in Mississippi, USA, 2008-2010*

No. (%; 95% CI)

Location (no. No. No. (%; 95% CI) SFG No. (%; 95% CI) R. Candidatus R. Expected no. (%)  No. (%; 95% CI)
collection sites)  ticks rompA parkeri only andeanae only co-infected ticks co-infected ticks
North (4) 257 49 (19.1; 14.5-24.4)t 48 (18.7; 14.1-24)t 08 0.19 (0.07) 1(0.4; 0-2.1)1
Central (1) 38 4 (10.5; NA) 1 (2.6; NA) 2 (5.3; NA) 0.16 (0.42) 1 (2.6; NA)
South (5) 403  75(18.6;14.9-22.8)t 57 (14.1;10.9-17.9)f 8(2.0;0.9-3.9)8 2.99 (0.74) 10 (2.5; 1.2-4.5)1
Total (10) 698 128 (18.3; NA) 106 (15.2; NA) 10 (1.4; NA) 3.65 (0.52) 12 (1.7; NA)

*The estimated value of co-infection caused by chance alone (E) was calculated by using the formula E = (a + b)(a + c) / (a + b + ¢ + d) (5), where a = no.
ticks infected with both Rickettsia species, b = no. ticks infected only with R. parkeri, ¢ = no. ticks infected only with Candidatus R. andeanae, and d = no.
ticks not infected with either Rickettsia species. SFG rompA, spotted fever group rickettsial outer membrane protein A gene. NA, not applicable.

p = 0.9187.
1p = 0.1275.
§p = 0.0257.

fip = 0.0578 (comparison of prevalence from northern and southern sites only).

adjustment (PROC FREQ, SAS for
Windows, V9.2; SAS Institute, Cary,
NC, USA). For all analyses, p<0.05
was considered significant. An index
of co-infection was calculated by using
the formula IC = ([O — E]/N) x 100, in
which IC is index of co-infection, O is
number of co-infections, E is expected
occurrence of co-infection caused by
chance alone, and N is total number
of ticks infected by either or both
Rickettsia species. A * test was used
to determine statistical significance (9).

A total of 707 adult Gulf Coast
ticks were collected during the 3 years
(350 in 2008, 194 in 2009, and 163 in
2010). Tick mitochondrial 16S rRNA
gene was detected in 698 (98.7%), of
which 128 (18.3%) were positive for
SFGR DNA, comprising 106 (15.2%)
positive only for R. parkeri, 10 (1.4%)
positive only for Candidatus R.
andeanae, and 12 (1.7%) co-infected
with R. parkeri and Candidatus R.
andeanae (Table). Positive test results
from 22 ticks singly or co-infected
with Candidatus R. andeanae were
confirmed by sequencing.

Most (94.6%) ticks were from
northern (n = 260) and southern (n =
409) Mississippi (online Technical
Appendix, Figure, wwwnc.cdc.gov/
EID/article/18/10/12-0250-F1.htm).
No significant difference in the number
of R. parkeri—infected ticks between
northern and southern Mississippi was
observed (p = 0.13) (Table). However,
significantly more ticks were singly
infected with Candidatus R. andeanae
in southern sites than in northern sites
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(p = 0.03). The infection rate for co-
infected ticks in southern sites was
higher than that in northern sites (p =
0.06). Among the 3 collection years
for northern and southern sites, only
the prevalence of R. parkeri in singly
infected ticks differed significantly
(p = 0.01) (data not shown); the
infection rate was significantly greater
during 2010 than during 2009 (p =
0.003, a/3 = 0.02). The overall index
of co-infection with R. parkeri and
Candidatus R. andeanae was 6.5,
statistically higher than expected by
chance alone (Table) (p<0.0001).

The overall prevalence of infection
with SFGR species in Gulf Coast ticks
sampled was 18.3%; 15.2% of ticks
were singly infected with R. parkeri,
and 1.7% were infected with R. parkeri
and Candidatus R. andeanae. As
reported, the frequency of R. parkeri
in Gulf Coast ticks is generally high,
ranging from ~10% to 40% (3,4,6-8).
We found approximately 1 R. parkeri-
infected Gulf Coast tick for every 6
ticks tested, suggesting that infected
Gulf Coast ticks are commonly
encountered in Mississippi. Because
Gulf Coast ticks are among the
most common human-biting ticks in
Mississippi (9), awareness of R. parkeri
rickettsiosis should be increased in this
state. We identified Candidatus R.
andeanae in ~3% of Gulf Coast ticks
in Mississippi; this frequency is similar
to those reported in other studies of
Gulf Coast ticks in the southern United
States (4,6). Our finding of co-infected
Gulf Coast ticks is at a frequency

significantly higher than expected from
chance alone. The biologic role of co-
infections of Gulf Coast ticks with R.
parkeri and Candidatus R. andeanac
remains to be determined.
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Attributing Cause
of Death for
Patients with

Clostridium difficile
Infection

To the Editor: Hota et al. report
that for deceased patients who had
Clostridium difficile infection (CDI),
agreement is poor between causes of
death reported on death certificates and
those categorized by a review panel
(1). Our data support the difficulty of
attributing cause of death for patients
with CDI.

In 2004 in Quebec, Canada, a
mandatory CDI surveillance program
was implemented. Deaths that occurred
within 30 days after CDI diagnosis were
classified as 1) directly attributable
to CDI (e.g., toxic megacolon, septic
shock), 2) having a CDI contribution
(e.g., acute decompensation of
chronic heart failure), or 3) unrelated
to CDI (e.g., terminal cancer) (2). To
determine accuracy of the surveillance
classifications, we compared cause-of-
death classification of 22 deceased CDI
patients reported to surveillance by 1
hospital in 2007 with causes of death
reported by 13 external reviewers who
examined summaries of medical files
of the deceased patients. Reviewers
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were 11 infectious disease and 2
public health physicians involved with
CDI surveillance at their respective
hospitals but not this hospital. The
median (minimal, maximal) « statistics
for comparison of external reviews
with surveillance classification were
0.495 (0.252, 0.607) for directly
attributable, 0.182 (—0.091, 0.182) for
contributed, and 0.321 (0.124, 0.614)
for wunrelated. Comparison within
external reviewers yielded 0.697
(0.394, 1.0), 0.233 (-0.294, 0.703),
and 0.542 (0.154, 0.909), respectively.
Complete agreement was found for
only 6 cases (4 directly attributable and
2 unrelated) (Figure).

Variation among reviewers sug-
gested that categorizations reported to
surveillance were inaccurate. Number
of deaths among patients with CDI,
regardless of the cause of death,
seemed to better indicate CDI severity.
Since 2008, only the crude numbers
of deaths, not subjected to individual
interpretation, have been reported
to surveillance. A questionnaire
addressing ~ concurrent ~ medical
conditions, prognosis, level of care,
and circumstances of death is being
implemented in Quebec hospitals
participating in CDI surveillance and
should help determine the role of CDI
in deaths.

No. reviewers
a
O 2N Wk OO~ @O O =
|
1

1 2 3 4 5 6 7 8 9

10 1

12 13 14 15 16 17 18 19 20 21 22

Case numbers

Figure. Classification of cause of death among 22 patients with Clostridium difficile
infection (CDI), by 13 external reviewers, Quebec, Canada, 2007. Bars indicate the number
of reviewers who assigned each category. Gray bars indicate that CDI was unrelated to
death, white bars indicate that CDI contributed to death, and black bars indicate that death

was directly attributable to CDI.
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Characterization
of Mycobacterium
orygis

To the Editor: In a recently
published study, van Ingen et
al. (/) described the molecular
characterization and phylogenetic
position of the oryx bacillus, a
member of the Mycobacterium
tuberculosis complex, and proposed a
long overdue name for the organism:
Mycobacterium orygis. The authors
described oryx bacillus as a separate
taxon; the aim was for this description
to be used in the future to identify
the subspecies. Thus, we thought
it pertinent to provide additional
information that would be useful in
speciating isolates of the oryx bacillus.

In a recent study, we genotyped an
isolate of oryx bacillus obtained from
an African buffalo in South Africa (2).
This isolate was typed by using 16S
tDNA, M. tuberculosis complex—
specific multiplex-PCR, regions-of-
difference analyses, gyrase B gene
single nucleotide  polymorphism
(SNP) analysis, spoligotyping, and
mycobacterial interspersed repetitive
units—variable number tandem repeat
typing. We showed that, in addition to
the markers described by van Ingen et
al. (/), regions of difference 701 and
702 were also intact in M. orygis.

In addition, van Ingen et al.
identified the Rv2042% GGC mutation
as a novel, useful genetic marker to
identify M. orygis. However, such a
marker already exists in the form of
the very specific gyrB°”* G to A SNP
at position 1113, which was described
by Huard et al. (3). On its own, SNP
detection in the gyrB gene allows
differentiation of at least 6 of the 9
M. tuberculosis complex species from
each other (M. canettii, M. tuberculosis,
M. orygis, M. microti, M. caprae, and
M. bovis) (3). Thus, the SNP at position
1113 is more useful than the Rv20423%
mutation as a novel and distinct genetic
marker to identify M. orygis.

Apart from this, we found that
the sequence type (ST) 587 was not
the only spoligotype specific for M.
orygis. In our study, the variant type
ST701 (annotated as M. africanum in
the spolDB4 database) (4) is also an
M. orygis—specific type and exactly
matches that of a previous isolate of
the oryx bacillus (SB0319) from the
M. bovis spoligotype database (J3).
This spoligotype differs from ST587
by the presence of spacer 18, and
the spoligotype was not found in the
extensive sample set of van Ingen et
al. (1).
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Epsilonproteo-
bacteria in
Humans,
New Zealand

To the Editor: Cornelius et
al. (/) addressed the potential of
Campylobacter ureolyticus as an
emerging pathogen by conducting
a molecular study on 128 diarrheal
specimens and 49 fecal samples
from healthy volunteers. Reporting
the identification of C. ureolyticus in
12 (24.5%) of 49 healthy volunteers,
a number that they compared with
our finding of 349 (23.8%) from
Campylobacter spp.—positive samples
(2), the authors concluded that C.
ureolyticus  species “are unlikely
causes of diarrhea,” an assertion with
which we take issue.

This interpretation does not
take into account that our screening
involved 7,194 symptomatic patients:
a sample size 40x greater than that of
Cornelius et al. In this context, the
likely carriage rate for C. ureolyticus
is 1.15%. Also, our assay, which has
a limit of detection in the picomolar
range, is likely comparable with, if
not greater than, that of Cornelius et
al. (1).

Accounting for variations in
geographic location and detection
methods, a detection rate of 24.5% in
healthy volunteers (overall detection
rate 14.7%) is high in contrast to our
reported rate of 1.15%. One possible

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 18, No. 10, October 2012

explanation for this discrepancy
is that Cornelius et al. “did not
specifically exclude volunteers who
had had gastrointestinal disturbances
in the 10 days before sampling,”
Campylobacter can be shed in
feces for <4 weeks after infection.
Also, Cornelius et al. (/) noted the
possibility of “genetically distinct
but phenotypically indistinguishable
genomospecies differing in their
pathogenic potential” to account
for the presence of the emerging
pathogen C. concisus in healthy
volunteers and patients with diarrheal
illness. This may also apply for C.
ureolyticus.

We reported a strong seasonal
prevalence of C. ureolytcius and a
bimodal age distribution (2). The
lack of any related details from
Cornelius et al. may undermine their
reported detection rates. These factors
strongly suggest that the statement,
“these species are unlikely causes of
diarrhea,” should, at the very least, be
taken under advisement.
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In Response: In response to the
letter by Bullman et al. (/), a major as-
pect of our study (2) was to compare
epsilonproteobacterial populations in
healthy persons and those who have
diarrhea. We have not examined as
many diarrheal samples as Bullman et
al. (3). However, in contrast with their
study, we have examined samples
from persons with no evident disease
manifestations. Because the presence
of an agent during disease is not proof
of causation, we believed that a base-
line for comparison was needed. Cam-
pylobacter ureolyticus was found in
a greater proportion of samples from
healthy persons (24%) than samples
from persons who had diarrhea (11%)
(p = 0.041, by y test).

Samples from healthy persons
were tested on 2 occasions: 18 sam-
ples in September 2007 (New Zea-
land spring) at the Institute of En-
vironmental Science and Research,
Christchurch, in the workplace, and
31 samples in June 2009 (New Zea-
land winter), at Christchurch Hospi-
tal under the guidance of a clinician.
We have no reason to believe any of
the workplace samples were provided
when volunteers had diarrhea, par-
ticularly considering our workplace
guidelines and staff characteristics.
In each testing round, 6 fecal samples
had positive test results for C. ureo-
Iyticus. These periods equate to the
peak and trough periods described by
Bullman et al. (3). We were unable to
provide many details regarding sam-
pling in our paper because of space
constraints.

Considering our baseline com-
parisons of healthy persons with those
who had diarrhea, we affirm our con-
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clusions are reasonable and that C.
ureolyticus is an unlikely cause of
acute diarrheal disease. Similarly, C.
ureolyticus (previously classified as
Bacteroides ureolyticus) has been de-
tected in patients with Crohn’s disease
and in controls (4). However, different
subtypes or undescribed subspecies
may be pathogenic: some strains ex-
hibit certain pathogenic characteristics
in vitro (5) and others yield amplified
fragment length polymorphism pro-
files that are visually quite distinct
from others (6). Host factors also can-
not be discounted.
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Mori Sosen (1747-1821) Monkey Performing the Sanbaso Dance

ABOUT THE COVER

/

(Dated 1800, the first day of the Monkey Year) Scroll painting,

ink on paper (49.5 cm x 115.6 cm) Pacific Asia Museum Collection, Pasadena, California, USA, Gift of Mr. and Mrs. Bruce Ross www.

pacificasiamuseum.org

Human minus Three Pieces of Hair

Polyxeni Potter

t age 61, Mori Sosen changed the first character of

his name to one meaning “monkey.” So close had he
become to the subject of his paintings. To learn how to
paint the animals convincingly, he lived for a time in the
mountains, their natural environment, not relying as oth-
ers before him on copying their images from Chinese art.
His mastery in depicting the Japanese macaque earned him
the title “undisputed master” from Dutch orientalist Robert
van Gulik (1910-1967). In his book, Gibbon in China, van
Gulik translated Confucian scholar Kimura Kenkadd’s ac-
count of the animal’s arrival in Japan. “In the winter of the
sixth year of the era (1809), a gibbon was shown in Osaka
.... Although we have heard the word ‘gibbon’ since olden
times and seen pictures of him, we never had seen a live
specimen, and therefore a large crowd assembled to see this
gibbon. Generally he resembled a large macaque, and fig-
ure and fur are very similar.” Mori Sosen created a graphic
record of this sensational event.

Not much is known about his life but that he grew up
with and around artists, started his training with his father
Mori Jokansai, and lived most of his life in Osaka. Mori
Sosen’s legacy is his painting of animals, particularly
monkeys, their personalities and attitudes as well as their

Author affiliation: Centers for Disease Control and Prevention, At-
lanta, Georgia, USA

DOI: http://dx.doi.org/10.3201/eid1810.AC1810
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coats and the movement of their muscles underneath. So
well did he depict the nature of monkeys that he was ac-
cused of being their descendent. He established, with his
brother Shiihd, a school of animal painting along the lines
of the Maruyama-Shijo school in Kyoto. Shtihd’s son stud-
ied there under Maruyama Okyo, an expert in a style influ-
enced by Western realism and direct observation. The Shijo
school promoted synthesizing this modern development
with the local trend toward the decorative and stylized.
Monkey Performing the Sanbasé Dance, on this
month’s cover, showcases both Mori Sosen’s favorite sub-
ject matter and his artistic style, a blend of realism and ex-
pressiveness. The action is set against a vacant background,
the viewer drawn toward the main figure. Bold deliberate
strokes outline the facial features, right hand and both feet
of the animal, and folds in the kimono. Smudged strokes
from a dry brush draw the ruffled texture of the fur against
the black cap and smooth, mostly unpainted surface of the
clothing. The monkey, mouth pursed with concentration,
eyes fixed on some point outside the painting, holds a fan in
one hand, and with the other, it raises a cluster of bells. The
right leg is lifted in a dance step, while the left, toes curled
inward for better balance, is rigid. During the Edo period
(1603—1868), Kabuki theater programs began at dawn with
a dance. In the final of three scenes in this dance, “the bell-
tree,” the dancer would shake a wand covered with small
bells. Along these lines, the monkey in Mori Sosen’s work
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lifts the bells in performing the Sanbaso, a dance celebrat-
ing the New Year, the first day of the Monkey Year.

Macaques, more than 20 species of Macaca, a genus
of Old World monkeys mostly found in Asia, occupy a geo-
graphic range second only to that of humans in its extent.
Their habitat varies from near desert to rainforest, from
sea level to snow-covered mountain tops. The Japanese
macaque, also known as snow monkey, which has been
reported at an elevation of 3,180 m, representing the north-
ernmost nonhuman primate population in the world, has
gained some notoriety for visiting a hot spring in Nagano
to find comfort from the cold in winter.

Culturally, this monkey has been a metaphor, a polyse-
mic symbol throughout Japanese history—now a mediator
between gods and humans, now a scapegoat, now a clown.
Because of its unique role as similar to yet different from
humans, the Japanese macaque was used to define what it
means to be human and alternatively what it means to be a
monkey: “human minus three pieces of hair,” to the Japa-
nese. This definition satisfied both the affinity between hu-
mans and monkeys and the animal’s local status just below
grade.

The monkey’s role as mediator between gods and hu-
mans was long lived and well established. It implied posses-
sion of supernatural powers, which were often expressed in
ritual dances with music. The monkey was believed a guard-
ian that could cure disease in horses and secure good crops
as mediator between the Mountain Deity and humans. This
status diminished gradually. The monkey was secularized
and demoted, becoming the object of ridicule, a scapegoat,
for lacking (even if only by 3 pieces of hair) the essence of
humanness. Though a monkey dance performance still like-
ly showcases human superiority, the powerful metaphorical
presence persists, despite the animal’s virtual disappearance
from everyday human contact outside the zoo.

Around the world, the status of macaques and their
connection with humans continues to evolve. The Japanese
tradition that the monkey was a scapegoat for a human vic-
tim of smallpox or of another disease, which persisted for
centuries, is no longer held. In more recent times the ani-
mals have served instead as models for human disease, pro-
viding through their own infections or experimental studies,
insight into pathogenic mechanisms, treatments, and vac-
cine approaches for human infectious agents, among them,
hepatitis B, influenza virus, flaviviruses, Plasmodium spp.
Some infections (HIV-2, P. knowlesii) have been transmit-
ted from nonhuman primates to humans, suggesting that
the role of these primates as “mediators” persists, but some,
including measles and tuberculosis, can go both ways, with
infected humans compromising the health of nonhuman
primates and because of the infections in the monkeys, an
employee health vaccination program was launched, poten-
tially preventing tetanus among workers.
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In this issue of the journal, a colony of Japanese ma-
caques saw a mass die-off attributed to severe soil contami-
nation by Clostridium tetani in the facility maintaining the
animals. In China, Cryptosporidium spp., Giardia duode-
nalis, and Enterocytozoon bieneusi organisms were detect-
ed in free range rhesus monkeys in a popular public park.
Most genotypes and subtypes detected were anthroponotic,
which indicates that these animals, after becoming infected
from exposure to infected humans, may have become res-
ervoirs for human cryptosporidiosis, giardiasis, and micro-
sporidiosis. In Afghanistan, bites from macaques may have
exposed US troops and presumably the Afghans to serious
infections, among them rabies, B virus, and tetanus. In Af-
rica, nonhuman primates may be acting as a zoonotic res-
ervoir of P. vivax in regions where the human population is
almost entirely refractory. If so, with human encroachment
into nonhuman primate habitats, the chances of susceptible
humans encountering the parasite will increase.

As it lifts up the bells to ring in the New Year 1800,
Mori Sosen’s beloved monkey in the flawless kimono
continues the age-old dance celebrating our phylogenetic
closeness. Because of this closeness, humans and nonhu-
man primates are susceptible to many of the same infec-
tions, minus three pieces of hair or not.
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Earning CME Credit

To obtain credit, you should first read the journal article. After reading the article, you should be able to answer the
following, related, multiple-choice questions. To complete the questions (with a minimum 70% passing score) and earn
continuing medical education (CME) credit, please go to www.medscape.org/journal/eid. Credit cannot be obtained
for tests completed on paper, although you may use the worksheet below to keep a record of your answers. You must
be a registered user on Medscape.org. If you are not registered on Medscape.org, please click on the New Users: Free
Registration link on the left hand side of the website to register. Only one answer is correct for each question. Once you
successfully answer all post-test questions you will be able to view and/or print your certificate. For questions regarding
the content of this activity, contact the accredited provider, CME@medscape.net. For technical assistance, contact CME@
webmd.net. American Medical Association’s Physician’s Recognition Award (AMA PRA) credits are accepted in the US as
evidence of participation in CME activities. For further information on this award, please refer to http://www.ama-assn.org/
ama/pub/category/2922.html. The AMA has determined that physicians not licensed in the US who participate in this CME
activity are eligible for AMA PRA Category 1 Credits™. Through agreements that the AMA has made with agencies in some
countries, AMA PRA credit may be acceptable as evidence of participation in CME activities. If you are not licensed in the
US, please complete the questions online, print the certificate and present it to your national medical association for review.

Article Title:

Methicillin-Resistant Staphylococcus aureus
Sequence Type 239-111, Ohio, USA, 2007-2009

CME Questions

1. You are seeing a 65-year-old woman admitted with newly- 3. Which of the following statements regarding the treatment
diagnosed methicillin-resistant Staphylococcus aureus and prognosis of MRSA ST239-lll in the current study is most
(MRSA) bacteremia. Which of the following strains of MRSA accurate?

. . ”
are most common in the United States? A. There was broad susceptibility to nearly all antimicrobials

A.  USA 100 and MRSA ST239-llI tested

B. USA 300 and MRSA ST239-IlI B. Rates of resistance to vancomycin and linezolid were

C. USA 100 and USA 300 approximately 90%

D. USA600 and MRSA ST239-llI C. Rates of treatment failure of MRSA ST239-11l were
significantly higher compared with those associated with USA

2. As you evaluate this patient, what should you consider 100 and USA 300

regarding clinical characteristics of MRSA ST239-lll in the D. Over 20% of cases of infection with MRSA ST239-IIl were fatal

current study?
4. Which of the following statements regarding molecular

A. Most f MRSA ST239-11I di di it
oSt cases o were diagnosedin communtty typing of MRSA ST239-lll infections in the current study is

hospitals
B. Ninety-five percent of cases of MRSA ST239-IIl were most accurate?
healthcare associated A. There was a single repetitive element PCR (rep-PCR) pattern
C. There were no cases of MRSA ST239-1ll associated with B. There were 9 different pulsed-field gel electrophoresis
implanted medical devices (PFGE) patterns
D. Nearly all cases of MRSA ST239-11l were bloodstream C. Traditional PFGE testing could identify all of the bacteria
infections subtypes

D. The cluster groupings from PFGE, rep-PCR, and dru
methods were essentially identical

Activity Evaluation

1. The activity supported the learning objectives.

Strongly Disagree Strongly Agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly Disagree Strongly Agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.
Strongly Disagree Strongly Agree
1 2 3 4 5
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US, please complete the questions online, print the certificate and present it to your national medical association for review.

Article Title:

Epidemiology of Foodborne Norovirus
Outbreaks, United States, 2001-2008

CME Questions

1. You are an infectious disease expert consulting to a US
public health office regarding prevention and reducing the
impact of norovirus outbreaks. Based on the study by Dr.
Hall and colleagues, which of the following statements about

2. Based on the study by Dr. Hall and colleagues, which of
the following statements about sources of US norovirus
outbreaks is most likely correct?

e A. Ground meat was often implicated
gener?l characteristics a.nd outcomes o'f us foo.dborne B. The most common single source was shellfish
norowrgs outbreaks during 2001-2008 is most likely to C. Most foods were likely contaminated during production and
appear in your report? ;
processing
A. On average, about 1 norovirus outbreak occurred every D. Contact with food handlers during preparation was cited in
week 82% of outbreaks as a possible contributor to contamination
B. The increasing trend that began in the 1990s in the number
of reported foodborne norovirus outbreaks continued through 3. Based on the study by Dr. Hall and colleagues, which of
2008 the following statements about recommended interventions
C. Norovirus outbreaks have been linked to an estimated to reduce the frequency and impacts of foodborne norovirus
average number of 10,324 illnesses, 1,247 health care outbreaks would most likely be correct?
D ﬁlrg\t/jlggtrh\gSr:tas\;:g(:::r?g\t?r?bsﬂgItz()atr:c;rr](fv?i(;h year A. Food shipping plants are the best target for intervention
: B. Food handlers preparing ready-to-eat foods should adhere to
handwashing and gloving recommendations and to ill worker
exclusion policies
C. Acertified kitchen manager is unnecessary in most delis and
restaurants
D. Analytic methods to detect norovirus in foods are well
established
Activity Evaluation
1. The activity supported the learning objectives.
Strongly Disagree Strongly Agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly Disagree Strongly Agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.
Strongly Disagree Strongly Agree
1 2 3 4 5
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Etymologia. Etymologia (100 words, 5 references). We welcome thoroughly re-
searched derivations of emerging disease terms. Historical and other context could be
included.

Another Dimension. Thoughtful essays, short stories, or poems on philosophical is-
sues related to science, medical practice, and human health. Topics may include science
and the human condition, the unanticipated side of epidemic investigations, or how people
perceive and cope with infection and illness. This section is intended to evoke compassion
for human suffering and to expand the science reader’s literary scope. Manuscripts are
selected for publication as much for their content (the experiences they describe) as for
their literary merit. Include biographical sketch.

Letters. Letters commenting on recent articles as well as letters reporting cases, out-
breaks, or original research, are welcome. Letters commenting on articles should contain
no more than 300 words and 5 references; they are more likely to be published if submit-
ted within 4 weeks of the original article’s publication. Letters reporting cases, outbreaks, or
original research should contain no more than 800 words and 10 references. They may have
1 figure or table and should not be divided into sections. No biographical sketch is needed.

Books, Other Media. Reviews (250-500 words) of new books or other media on
emerging disease issues are welcome. Title, author(s), publisher, number of pages, and
other pertinent details should be included.

Conference Summaries. Summaries of emerging infectious disease conference ac-
tivities (500—1,000 words) are published online only. They should be submitted no later
than 6 months after the conference and focus on content rather than process. Provide
illustrations, references, and links to full reports of conference activities.

Online Reports. Reports on consensus group meetings, workshops, and other activi-
ties in which suggestions for diagnostic, treatment, or reporting methods related to infec-
tious disease topics are formulated may be published online only. These should not exceed
3,500 words and should be authored by the group. We do not publish official guidelines or
policy recommendations.

Announcements. We welcome brief announcements of timely events of interest to
our readers. Announcements may be posted online only, depending on the event date.
Email to eideditor@cdc.gov.



